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students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies and state agencies. The Soil Conservation Service has leadership for 
the federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to all, 
regardless of race, color, national origin, sex, religion, marital státus, or age. 

Major fieldwork for this soil survey was performed in the period 1974-1980. 
Soil names and descriptions were approved in 1980. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
1980. This survey was made cooperatively by the Soil Conservation Service 
and the University of Nebraska, Conservation and Survey Division. It is part of 
the technical assistance furnished to the Middle Republican Natural Resources 
District. The Middle Republican Natural Resources District provided financial 
assistance to purchase the high flight photography used in this survey. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

Cover: The farmstead on the very gently sloping Kuma soil is protected by 
windbreaks. The steep and very steep Colby soils, background, are protected 
from erosion by terraces. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Hayes County, Nebraska. It contains predictions of soil behavior 
for selected land uses. The survey also highlights limitations and hazards 
inherent in the soil, improvements needed to overcome the limitations, and the 
impact of selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservatíonists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to.flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service. 


T ЖЕ. 


A. E. Sullivan 
State Conservationist 
Soil Conservation Service 


vii 


soil survey of 


Hayes County, Nebraska 


By Steven A. Scheinost, Soil Conservation Service 


Fieldwork by Steven A. Scheinost and Ronald R. Hoppes 


Soil Conservation Service 


United States Department of Agricuiture 
In Cooperation with 


The University of Nebraska, Conservation and Survey Division 


Hayes County is in southwest Nebraska (fig. 1). The 
county is rectangular in shape. It is 30 miles from east to 
west and 24 miles from north to south. The total area of 
the county is about 711 square miles, or 455,040 acres. 
The average elevation is 3,000 feet above sea level. 
Hayes Center is at an elevation of 3,058 feet. The 
general slope of Hayes County is southeastward. 

The first soil survey of Hayes County was completed 
in 1934 (4). This newer survey provides additional 
information and larger scale maps that show the soils in 
greater detail. 

The total population of Hayes County is about 1,400. 
Hayes Center, the county seat, is near the center of the 
county and is about 240 miles west of Lincoln. Hayes 
Center, with a population of about 250, is the largest 
town in the county. Other towns are Hamlet, in the 
southwestern part of the county, and Palisade, which is 
in the south-central part on the county line. 

State Highway 25 is a good, paved highway extending 
north and south through the center of the county. U. S. 6 
and a branch line of a railroad extend across the 
Southwestern corner of the county and are in the 
Frenchman River Valley. 

Farming and rariching are the main occupations in 
Hayes County, and most employment is related to 
agriculture. About 55 percent of the county is rangeland, 
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Figure 1.—Location of Hayes County in Nebraska. 


and 40 percent is cropland. The remaining part is 
farmsteads or towns. Most farm.enterprises combine cash 
grain crops and livestock production. Corn, small grains, 
alfalfa, and grain sorghum are grown extensively on the 
more productive soils. About 20 percent of the cropland is 
irrigated. Corn and alfalfa are the main irrigated crops. 
Crops are fed to cattle and hogs or sold for income. 
Rangeland is a part of each farm throughout most of 
the county. The steeper canyons remain in native grass 
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and are separated by gently sloping divides that are 
used as cropland. Beef cattle herds are an important 
part of these units. The larger ranching enterprises are 
mainly in the sandhills in the northeastern part of the 
county. 

Most of the soils in Hayes County are on uplands. 
There are three major upland physiographic divisions: 
The silty 50115 that formed in loess; the soils of the 
sandhill region that formed in eolian sands; and the 
loamy soils of the transitional region that formed in. 
reworked eolian sands and loess. A fourth physiographic 
division, bottom lands, makes up a smail part of the 
county. The bottom-land soils formed in alluvium along 
the Frenchman River and Stinking Water, Blackwood, 
and Red Willow Creeks. Water erosion and soil blowing 
are the principal hazards on upland soils. Lack of 
sufficient rainfall for crops is a concern during most 
growing seasons. Conservation of water by prevention of 
runoff and maintenance of fertility is a major concern of 
management. 


general nature of the county 


This section provides general information on Hayes 
County. It discusses the history and development; the 
physiography, relief and drainage; the geology; the 
climate; and the water supply. 


history and development 


The area that would become Hayes County was one 
of the last remaining in Nebraska which was natural 
habitat for buffalo. Many Indian battles were fought 
between various tribes, particularly the Pawnee and the 
Sioux, over the possession and use of this land. This 
hostility delayed settlement for many years (4, 3). 

In 1867 General Custer established a military road 
through the central part of Hayes County. Also, in the 
1860's and 1870's, the famous Texas cattle trail moved 
across the southwestern part of Hayes County and on 
toward Ogallala. 

Hayes County was first part of a huge county called 
Shorter County. It included most of southwestern 
Nebraska. Later, it became part of Lincoln County. It was 
not until February 1877 that the legislature defined the 
present day boundaries of Hayes County. Hayes Center 
became the county seat on January 10, 1885. 

In 1874 the Sitler, Keeler, and Paxton familes 
established the first homesteads where the Carrico post 
office would be established in 1880. In this year post 
Offices were also established at Thornburg on Red 
Willow Creek and at Estelle on the Stinking Water Creek. 

The population of Hayes County in 1880 was 119. By 
1890 the population had increased rapidly to 3,953. In 
1900 the population had decreased to 2,708, but it 
steadily increased again to 3,603 by 1930. Since then 
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the population has declined steadily. A little over 1,400 
people lived in Hayes County in 1980. 

There is only one elementary and high school in 
Hayes County, which is located at Hayes Center. School 
districts in surrounding counties include areas of Hayes 
County in their districts. Adequate educational 
opportunities and facilities are available. 

The railroad reached Palisade in 1891 and extended 
up the Frenchman River Valley to Imperial. It brought 
rapid settlement in the valleys. Soon the better land on 
the uplands was cropped. By 1934 total cropland 
reached approximately 196,000 acres. It decreased to 
about 177,000 acres in 1974 and has remained about 
the same. In 1978, 45,000 acres of wheat were 
harvested, 30,000 acres of corn, 18,000 acres of hay, 
8,400 acres of alfalfa, and 3,500 acres of sorghum. 

Irrigation development has significantly changed farm 
systems. In 1950 there were 2,050 acres under irrigation. 
In 1970 the total irrigated acres reached 15,700, and by 
1978 some 35,000 acres were irrigated. Gravity irrigation 
is generally used on the silty soils, and sprinkler systems 
are generally used on the more sandy soils. All of the 
irrigation water is from wells. 

Cropping systems and tillage practices gradually 
changed to cope with the soil blowing and water erosion 
caused by the droughts of the 1930's. Conservation 
tillage, contour farming, terraces, and windbreaks 
became common soil conservation practices. 

The number of farms in Hayes County has steadily 
declined. In 1964 there were 390 farms, and by 1978 
there were 325 farms. 

Agri-businesses that supply fuel, fertilizers, and other 
supplies are available locally or in neighboring 
communities. Grain products are fed to livestock or sold 
through local elevators. Most livestock is sold at auction 
markets in adjacent counties. 


physiography, relief, and drainage 


Hayes County has four distinct physiographic regions 
that resulted from the erosive action of wind and water: 
Loess hills and plains, sandhills, sand-loess transitional 
areas, and colluvial-alluvial valleys. 

The loess hilis and plains are mostly in the southern 
half of the county. These areas are strongly dissected by 
moderately steep to very steep hills and canyons. The 
vertical height from the narrow flood plains along 
drainageways to the tableland is 50 to 100 feet or more. 
Drainage is generally well established. Some parts of the 
plains drain into small depressions, which then become 
intermittent ponds during years.that have above average 
rainfall. 

The sandhills consist mainly of stabilized rolling hills 
and dunes. Some areas have a choppy appearance. 
Little surface drainage occurs in the sandhills because 
precipitation is readily absorbed by the sandy soils. No 
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lakes or marshy areas are in the sandhills of Hayes 
County. 

Sand-loess transitional areas are between the 
sandhills and the loess hills and plains and are 
characterized by features of both types of landscape. 
Long ridges formed by the wind are common in the more 
sandy parts of the transitional areas. Where they are 
between drainageways, the ridges have depressions in 
which runoff accumulates in intermittent ponds. Some 
nearly level areas have poorly defined drainageways. For 
the most part, however, the transitional region is well 
drained, either internally or by drainageways. 

The colluvial-alluvial valleys consist of stream terraces 
and bottom lands. The more extensive of these is along 
the Frenchman River and lower end of Red Willow 
Creek. Others are the narrow bottom lands along the 
Blackwood and Stinking Water Creeks and the upper 
end of Red Willow Creek. The terraces are nearly level 
to gently sloping and are well drained. The bottom lands 
are mostly well drained to somewhat poorly drained but 
in places are very poorly drained. 

The general drainage of the county is southeastward. 
The main drainageways are the Frenchman River and 
Blackwood, Stinking Water, and Red Willow Creeks and 
their tributaries. All of these drain into the Republican 
River. The Frenchman River, Stinking Water Creek, and 
Red Willow Creek usually have water flowing year round. 
The Blackwood Creek is usually dry. Water flows only 
during storms or in years that have above average 
rainfall. 


geology 


In Hayes County soils formed in loess, eolian sand, 
alluvium, and Tertiary-Period materials of the Ogallala 
Formation. 

The loess, eolian sand, and alluvium were deposited 
on a relatively uneven bedrock surface, which consists 
of caliche of the Ogallala Formation throughout most of 
the county, and a small area of Pierre Shale of the 
Cretaceous Period, in the south-central part of the 
county. In this small area, which is within the Frenchman 
Creek and Stinking Water Creek valleys, shale underlies 
the alluvium for a few miles upstream from the town of 
Palisade. Well records indicate, however, that most of 
the Pierre Shale is about 40 feet below ground level. 

The Caliche bedrock is near the surface in 
northwestern Hayes County. It crops out on the northern 
valley side of Stinking Water Creek; on the valley sides 
of Red Willow Creek, in the southeastern part of the 
county; and on the valley sides of Frenchman Creek. 

The loess is slightly clayey silt and varying amounts of 
very fine sand. It contains very little or no fine, medium, 
and coarse sand. The Keith, Colby, Ulysses, Duroc, 
Kuma, and Scott soils formed on loess-covered uplands. 
The very sandy Valent soils and the less sandy Sarben 
and Jayem soils formed in eolian sand materials. The 


Bridget soils, on foot slopes and stream terraces, and 
the McCook soils, on the bottom lands, are examples of 
soils that formed in silty alluvium washed down from 
loess-covered uplands. The Gibbon soils, on bottom 
lands, formed in silty alluvium that is somewhat poorly 
drained. 


climate 


In Hayes County winters are cold because incursions 
of cold, continental air bring fairly frequent spells of low 
temperature. Summers are hot but have occasional 
interruptions of cooler air from the north. Snowfall is 
fairly frequent in winter, but snow cover is usually not 
continuous. Rainfall is heaviest in late spring and early 
summer. Annual precipitation is normally adequate for 
wheat, sorghum, and range grasses. 

Table 1 gives data on temperature and precipitation 
for the survey area, as recorded at Hayes Center, 
Nebraska, for the period 1951 to 1978. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length of the 
growing season. 

In winter the average temperature is 28 degrees F, 
and the average daily minimum temperature is 15 
degrees. The lowest temperature on record, which 
occurred at Hayes Center on January 1, 1969, is -20 
degrees. In summer the average temperature is 73 
degrees, and the average daily maximum temperature is 
86 degrees. The highest recorded temperature, which 
occurred on July 12, 1954, is 114 degrees. 

Growing degree days, shown in table 1, are equivalent 
to heat units. During the month, growing degree days 
accumulate by the amount that the average temperature 
each day exceeds a base temperature (50 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fall. 

Of the total annual precipitation, 16 inches, or 80 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 12 inches. The heaviest 1-day rainfall during the 
period of record was 5.28 inches at Hayes Center on 
July 20, 1973. Thunderstorms occur on about 50 days 
each year, and most occur in summer. 

Average seasonal snowfall is 25 inches. The greatest 
depth of snow at any one time during the period of 
record was 16 inches. On the average, 18 days have at 
least 1 inch of snow on the ground, but the number of 
such days varies greatly from year to year. 

The average relative humidity in midafternoon is about 
50 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The percentage of possible 
sunshine is 75 percent in summer and 60 percent in 
winter. The prevailing wind is from the northwest. 


Average windspeed is highest, 12 miles per hour, in 
spring. 

Severe duststorms occur on occasion in spring when 
strong dry winds blow over unprotected soils. Tornadoes 
and severe thunderstorms, some with hail, occur 
occasionally. These storms are local and of short 
duration, and the pattern of damage is variable and 
spotty. ; 

Climatic data for this section were specially prepared 
for the Soil Conservation Service by the National 
Climatic Center, Asheville, North Carolina. 


ground water 


Water for domestic, livestock, and industrial uses is 
available from wells throughout the county. The water is 
of suitable quality, except for localized areas that are 
principally along Stinking Water Creek. 

Water for irrigating farm crops can be obtained from 
wells throughout most of the county. The yield of water 
is low, however, and the water is of poor quality 
throughout most of the county. Records show yields 
from irrigation wells range from 150 to 2,700 gallons per 
minute. Most of the wells derive water from the saturated 
sand and gravel materials of the Ogallala Formation. A 
few wells derive water from the alluvium in the 
Frenchman Creek Valley. іп а small area Pierre Shale 
underlies the Ogallala Formation, and it is of no value as 
a water source. Leakage from the Pierre Shale is 
presumed to be responsible for the poor quality of the 
water in some shallow domestic and livestock wells in 
the Stinking Water Creek Valley. 

The water from livestock, domestic, and irrigation wells 
is rated 'hard' and ‘very hard.‘ The hardness is often 
objectionable for some domestic and industrial uses, but 
it is not hazardous to the health of people or livestock. 
Softening improves the quality of the water used in the 
laundry and in industry. Ground water can be 
contaminated by drainage from feedlots, septic tanks, or 
other areas of waste disposal. If a domestic well is 
installed, samples of the water should be tested for 
contamination. Shallow wells tend to have more 
problems with contamination than deep wells. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units" and "Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers and rangeland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 


general soil map units 


The general soil map at the back of this publication 
shows broad areas called soil associations that have a 
distinctive pattern of soils, relief, and drainage. Each soil 
association on the general soil map is a unique natural 
landscape. Typically, a soil association consists of one 
or more major soils and some minor soils. | is named for 
the major soils. The soils making up one association can 
occur in other associations but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils п any one soil association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soil descriptions 


1. Colby-Ulysses association 


Deep, gently sloping to very steep, well drained to 
excessively drained, silty soils formed in loess; on 
uplands 

This association consists of upland breaks and 
canyons (fig. 2). Slope ranges from 3 to 60 percent. 

This association occupies about 170,000 acres, or 37 
percent of the county. It is 81 percent Colby soils, 17 
percent Ulysses soils, and 2 percent soils of minor 
extent. 

Colby soils are on side slopes of the upland canyons 
and on breaks. These soils are strongly sloping to very 
steep and well drained to excessively drained. Typically, 
the surface layer of the Colby soil is grayish brown, 
friable, calcareous silt loam about 6 inches thick. The 
transitional layer is light brownish gray, friable, 
calcareous silt loam about 5 inches thick. The underlying 
material is light gray, calcareous silt loam to a depth of 
60 inches or more. 

Ulysses soils are in plane or concave areas of side 
slopes on uplands. These soils are gently sloping to 
moderately steep and are well drained. Typically, the 
surface layer of the Ulysses soil is dark grayish brown, 
friable silt loam about 10 inches thick. The subsoil, about 
7 inches thick, is grayish brown, friable, calcareous silt 


loam. The underlying material is light brownish gray and 
light gray, calcareous silt loam to a depth of 60 inches or 
more. 

Minor in this association are soils of the Canyon, 

Keith, and Kuma series and rock outcrops. Canyon soils 
are shallow to bedrock and are usually on the lower part 
of side slopes. Keith and Kuma soils have a dark surface 
layer, contain more clay in the subsoil, and are above 
the Colby and Ulysses soils on the less sloping divides. 
Rock outcrops usually are on the lower part of side 
slopes. 

Farms and ranches in this association are diversified. 
The gently sloping and strongly sloping soils are used for 
cultivated crops. The moderately steep to very steep 
soils are used as rangeland. 

Water erosion and drought are hazards. Continued 
overgrazing by livestock causes deterioration of the plant 
community and severe water erosion. As the more 
palatable plants decrease, shrubs, herbs, and woody 
plants invade. 

Range management that includes proper grazing use, 
timely deferment of grazing, and a system that alternates 
grazing with rest each year maintains or improves the ` 
range condition. 


2. Sarben-McCash-Jayem association 


Deep, nearly level to steep, well drained, sandy and 
loamy soils formed in eolian and colluvial materials; on 
uplands 

This association consists mainly of nearly level to 
rolling uplands (fig. 3). A few areas are hilly. Slope 
ranges from O to 20 percent. 

This association occupies about 130,000 acres, or 29 
percent of the county. It is 58 percent Sarben soils, 19 
percent McCash soils, 17 percent Jayem soils, and 6 
percent soils of minor extent. 

Sarben soils are on side slopes and tops of ridges, 
knolls, and hills. They are gently sloping to steep and are 
well drained. Typically, the surface layer is dark grayish 
brown, very friable loamy very fine sand about 6 inches 
thick. The transitional layer is brown, very friable loamy 
very fine sand about 8 inches thick. The underlying 
material.is pale brown, very friable loamy very fine sand 
to a depth of 60 inches or more. 
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Figure 2.—The relationship of soils to topography and parent material in the Colby-Ulysses association 


McCash soils are typically in long, narrow swales of 
uplands. They are well drained. Typically, the surface 
layer is brown, very friable very fine sandy loam about 8 
inches thick. The subsurface layer is dark grayish brown, 
very friable very fine sandy loam about 7 inches thick. 
The subsoil is very friable very fine sandy loam about 21 
inches thick. It is dark grayish brown in the upper part 
and brown in the lower part. The underlying material is 
brown loamy very fine sand to a depth of 60 inches or 
more. | 

Jayem soils are on nearly level to undulating uplands. 
They are well drained. Typicaily, the surface layer is 
brown, very friable loamy very fine sand about 6 inches 
thick. The subsurface layer is dark grayish brown, very 
friable very fine sandy loam about 4 inches thick. The 
subsoil is a loamy very fine sand about 20 inches thick. 
It is brown. The underlying material is light yellowish 
brown, loamy very fine sand to a depth of 60 inches or 
more. 


Minor soils in this association are mainly of the Valent 
series. Valent soils are rolling and hilly and contain more 
sand throughout. 

Farms in this association are diversified, and they are 
mainly combination cash grain-livestock enterprises. 
Winter wheat, corn, and alfalfa are the main crops. Over 
half of the association is under cultivation. The rest is in 
pasture or is rangeland. In the northwestern part of the 
county, this association has many sprinkler irrigation 
systems where deep, high producing wells have been 
drilled. The remainder of the association seems to lack a 
supply of good groundwater for irrigation. Livestock and 
domestic wells, however, can be developed throughout 
the association. 

The major hazards are soil blowing and drought. 
Keeping an adequate amount of residue on the surface 
in cultivated areas is needed. Summer fallow is used to 
build moisture in the subsoil. Also, maintaining soil 
fertility is a concern in management. 
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Figure 3.—The relationship of soils to topography and parent material in the Sarben-McCash-Jayem association. 


3. Кита-Кенћ association 


Deep, nearly level to gently sloping, well drained, silty 
soils formed in loess; on uplands 


This association consists mainly of long, smooth 
slopes of upland divides. Slope ranges from 0 to 6 
percent. 

This association occupies about 108,000 acres, or 24 
percent of the county. It is 78 percent Kuma soils, 17 
percent Keith soils, and 5 percent soils of minor extent. 

The Кита soils have a surface layer of dark grayish 
brown, friable silt loam about 7 inches thick. The subsoil 
is 47 inches thick. The upper part is dark gray, friable silt 
loam. The middie part is dark grayish brown, grayish 
brown, and dark gray silty clay loam. The lower part is 
light brownish gray, friable silt loam. The underlying 
material is pale brown, calcareous silt loam from a depth 
of 54 inches to 65 inches or more. Kuma soils have 
buried soil layers. 

The Keith soils have a surface layer of grayish brown, 
very friable silt loam about 12 inches thick. The subsoil is 
about 17 inches thick. The upper part is brown and pale 
brown, friable silty clay loam. The lower part is very pale 
brown, very friable silt loam. The underlying material is 
light gray silt loam to a depth of 60 inches or more. 

Minor soils in this association are in the Colby, Scott 
Variant, and Ulysses series. The strongly sloping and 


steep Colby 5015 do not have the dark colored surface 
layer. The Scott Variant is poorly drained and in 
depressional areas. Ulysses soils have gently sloping to 
steep slopes and contain less clay in the subsoil than 
the Kuma and Keith soils. 

Farms in this association are diversified and are mainly 
combination cash grain-livestock enterprises. Winter 
wheat, corn, and alfalfa are the main crops. Most of the 
association is farmed. Over half is under dry cultivation. 
The method of irrigation is mostly by gravity systems. 
High producing wells are common. 

These soils are susceptible to water erosion and soil 
blowing. Conservation tillage systems and terracing are 
needed to reduce water erosion. Leaving crop residue 
standing over winter reduces soil blowing. Summer 
fallow is used to help build up moisture in the subsoil on 
dry farmed fields. 


4. Valent association 


Deep, gently sloping to hilly, excessively drained, sandy 
soils formed in eolian sands; on uplands 

This association consists mainly of hummocks, dunes, 
and choppy areas in the sandhills. Slope ranges from 3 
to 60 percent. 


This association occupies about 29,000 acres, or 6 
percent of the county. It is 97 percent Valent soils and 3 
percent soils of minor extent. 

Typically, the surface layer is brown, loose fine sand 
about 7 inches thick. The underlying material is pale 
brown, loose fine sand to a depth of 60 inches or more. 

Minor soils in this association are mainly of the Jayem 
and Sarben series. Jayem soils contain more clay in the 
subsoil than the Valent soil and are the nearly level or 
gently sloping. Sarben soils contain more clay 
throughout and are on the gently sloping to steep side 
slopes. 

Ranches in this association are mainly cow-calf 
operations. Some small areas are cultivated and irrigated 
by center pivot irrigation systems. 

The main hazards are soil blowing and drought. The 
main concerns of range management are: Maintaining or 
improving desirable kinds of grass by proper grazing or a 
system that alternates grazing with rest each year; 
establishing adequate and proper placement of water 
facilities and salt resources; and reseeding areas that 
have been cultivated in past years. 
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5. Bridget-McCook-Gibbon association 


Deep, nearly level to gently sloping, well drained to 
somewhat poorly drained, silty soils formed in colluvium 
and alluvium; on foot slopes, stream terraces, fans, and 
bottom lands 


This association consists mainly of long, narrow areas 
on foot slopes, stream terraces, and bottom lands (fig. 
4). Slope ranges from 0 to 6 percent. 

This association occupies about 18,000 acres, or 
about 4 percent of the county. It is about 48 percent 
Bridget soils, 31 percent McCook soils, 9 percent Gibbon 
Soils, and 12 percent soils of minor extent. 

Bridget soils are on foot slopes and high stream 
terraces. These soils are nearly level to gently sloping 
and well drained. Typically, the surface layer is dark 
grayish brown, friable silt loam about 13 inches thick. 
The transitional layer is light brownish gray, friable silt 
loam about 10 inches thick. The underlying material is 
pale brown silt loam to a depth of 60 inches or more. 

McCook soils are in narrow areas along streams and 
rivers. They are on bottom lands and stream terraces. 


Figure 4.—The relationship of soils to topography and parent material in the Bridget-McCook-Gibbon association. 
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These soils are nearly level and well drained. Typically, 
the surface layer is grayish brown, friable silt loam about 
12 inches thick. The transitional layer is a pale brown, 
friable silt loam about 12 inches thick. The underlying 
material is stratified to a depth of 60 inches or more. The 
upper part is very pale brown silt loam. The middle part 
is very pale brown very fine sandy loam. The lower part 
is pale brown sand and coarse sand. 

Gibbon soils are on bottom lands along streams and 
rivers. They are nearly level and are somewhat poorly 
drained. They have a seasonal high water table that is 
1.5 to 3.5 feet from the surface. Typically, the surface 
layer is grayish brown, calcareous silt loam about 7 
inches thick. The transitional layer is grayish brown, 
calcareous silt loam about 4 inches thick. The underlying 
materia! is multi-colored, calcareous silt loam to a depth 
of 60 inches or more. 

Minor soils in this association are in the Bankard, 
Duroc, and Gannett series and silty Fluvaquents. 
Bankard soils are on the bottom lands and are 
somewhat excessively drained and sandy throughout. 


Duroc. soils contain more clay іп the subsoil than the 
major soils and are in lower areas of the high stream 
terraces. Silty Fluvaquents are in the lowest areas of the 
bottom lands and are very poorly drained. They are 
usually covered by shallow water. Gannett soils are in 
depressions on bottom lands and are very poorly 
drained. The seasonal high water table ranges from 0.5 
foot above the surface to 1.0 foot below the surface. 

Farms in this association are diversified and are mainly 
combination cash grain-livestock enterprises. Corn, 
winter wheat, and alfalfa are the main craps. Some 
areas are in pasture, both dry farmed and irrigated. Over 
half of the Bridget soils are irrigated by a gravity system, 
and the remainder is dry farmed. Most of the bottom 
lands are used for alfalfa, hay, or pasture. Irrigation wells 
have been drilled throughout the association. 

Water erosion and soil blowing are hazards on the 
Bridget soils. Rare to occasional flooding is a hazard on 
McCook and Gibbon soils. Maintaining soil fertility is a 
concern of managing cultivated areas. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
genera! facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are aimost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Keith silt loam, O to 1 
percent, is one of several phases in the Keith series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Colby-Ulysses silt loams, 9 to 30 percent 
slopes is an example. 

Most map units include small scattered areas of soils 
other than those.for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, sand and gravel, is an example. 
Miscellaneous areas are shown on the soil maps. Some 
that are too small to be shown are identified by a special 
symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 

Some soil boundaries and soil names may not fully 
match those of adjoining areas that were published at an 
earlier date. This is a result of changes and refinements 
in series concepts, different slope groupings, and 
application of the latest soil classification system. 


soil descriptions 


Ba—Bankard loamy sand, 0 to 2 percent slopes. 
This deep, nearly level, somewhat excessively drained. 
Soil is on bottom lands. This soil is occasionally flooded. 
Individual areas range from 5 to 50 acres in size. 

Typically, the surface layer is light brownish gray, very 
friable, calcareous loamy sand about 6 inches thick. The 
underlying material is light brownish gray, loose, 
calcareous sand to a depth of 60 inches or more. 

Included with this soil in mapping are small areas of 
the finer textured McCook and Gibbon soils. McCook 
soils and the Bankard soil are in the same position in the 
landscape. Gibbon soils are in slightly lower positions. 
Included soils make up from 5 to 15 percent of the unit. 

Permeability in this Bankard soil is rapid, and runoff is 
slow or very slow. Available water capacity is low, and 
organic matter content is low. The intake rate for 
irrigation water is very high. 

More than half of the acreage of this soil is farmed, 
and most of this is irrigated. Alfalfa is the principal crop. 
The rest of the acreage is in native or reseeded grass, 
which is used for pasture or is mowed for hay. 

Under dryfarming, this soil is poorly suited to all crops. 
Drought and soil blowing are hazards, and low moisture 
supply and low fertility are limitations. Disking, chiseling, 
and stubble mulching that leave crop residue on the soil 
surface help prevent soil blowing. Incorporating crop 
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residue and barnyard manure into the piow layer helps 
maintain and improve the organic matter content, fertility, 
and soil tilth. 

Even if irrigated, this soil is poorly suited to all crops 
because of the low available water capacity and low 
fertility. Also, soil blowing can be a hazard. Disking or 
chiseling that leaves crop residue on the soil surface 
helps prevent soil blowing. Efficient management of the 
irrigation water is needed to prevent overwatering and 
loss of plant nutrients. This soil is best suited to sprinkler 
irrigation because water is taken into the soil at a very 
high rate. 

This soil is suited to rangeland. This use is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock or haying at the wrong time or with the 
wrong methods reduces the protective cover and causes 
deterioration of the native plants. Proper grazing use, 
timely deferment of grazing, timely haying, and a system 
that alternates grazing with rest each year help maintain 
or improve the range condition. 

This soil is suited to trees and shrubs for windbreaks. 
Droughtiness and soil blowing are hazards. Lack of 
moisture can be overcome by irrigating during periods of 
low rainfall. Competition for moisture from weeds and 
grasses can be controlled by applying the appropriate 
herbicides, by hoeing, or by using a rotary weed cutter. 
Soil blowing can be overcome by maintaining strips of 
sod or a cover crop between the rows of trees. 

This soil is not suited to sanitary facilities or building 
site development because of occasional flooding. A 
suitable alternate site should be selected. Constructing 
roads on well compacted fill material above flood level 
and providing adequate side ditches and culverts help 
protect roads from flood damage. The walls or sides of 
shallow excavations need to be shored to prevent 
sloughing or caving. 

This soil is assigned to capability units IVe-5, dryland, 
and iVe-11, irrigated; the Sandy Lowland range site; and 
windbreak suitability group 5. 


Bg— Bridget silt loam, 0 to 1 percent slopes. This 
deep, nearly level soil is well drained. It occurs on 
colluvial-alluvial stream terraces, foot slopes, and fans. 
Individual areas of this soil range from 5 to 80 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 18 inches thick. The transitional 
layer is a brown, friable silt loam about 7 inches thick. 
The underlying material is pale brown silt loam to a 
depth of 60 inches or more. In some areas the dark 
colored surface layer is more.than 20 inches thick. 

Included with this soil in mapping are small areas of 
Duroc and Keith soils. Duroc soils are finer textured and 
have dark colors to a depth of 20 inches or more. Keith 
soils are finer textured than the Bridget soil. Both of 
these soils and the Bridget soil are in the same positions 
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on the landscape. Included soils make up less than 10 
percent of the mapped area. 

Permeability in the Bridget soil is moderate, and 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. The surface layer is friable 
and easily tilled through a wide range of moisture 
conditions. 

Most of the acreage of this soil is in cultivated crops, 
but a few areas are in native grass, which is grazed or 
mowed for hay. Most of this soil is irrigated when water 
is available. 

Under dryfarming, this soil is suited to wheat, alfalfa, 
and grasses. The lack of precipitation is the major 
limitation, although soil blowing is a slight hazard where 
the surface is not adequately protected by close-growing 
crops or crop residue. Stubble mulching, disking, 
chiseling, and summer fallow reduce the hazard of soil 
blowing and increase the moisture content in the subsoil. 
Incorporating crop residue into the plow layer improves 
the organic matter content and fertility. 

If gravity and sprinkler irrigation systems are used, this 
soil is suited to corn, alfalfa, and grasses. Efficient 
management of the irrigation water is needed. Disking 
and chiseling reduce the hazard of soil blowing. 
incorporating crop residue into the plow layer and 
applying fertilizer improve and maintain the fertility of the 
Soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Proper grazing use, 
timely deferment of grazing or haying, and a system that 
alternates grazing with rest each year help maintain or 
improve the range condition. 

This soil is suited to trees and shrubs in all types of 
windbreaks and shelterbelts. Competition for moisture 
from grasses and weeds is the principal hazard to the 
establishment of seedlings. This can be overcome by 
good site preparation and by timely cultivation between 
rows of trees. Some herbicides can also be used to help 
control weeds. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Sewage lagoons need to be lined or 
sealed to prevent seepage. Damage to roads and streets 
by frost action can be reduced by good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help provide the needed surface 
drainage. 

This soil is assigned to capability units Ис-1, dryland, 
and 1-6, irrigated; Silty range site; and windbreak 
suitability group 3. 


BgB—Bridget silt loam, 1 to 3 percent slopes. This 
deep, very gently sloping soil is wall drained. It is on 
colluvial-alluvial stream terraces, foot slopes, and fans. 
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Individual areas of this soil range from 5 to 100 acres in 
size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 13 inches thick. The transitional 
layer is light brownish gray, friable silt loam about 10 
inches thick. The underlying material is pale brown silt 
loam to a depth of 60 inches or more. In some areas the 
surface soil may be less than 7 inches thick or more 
than 20 inches thick. 

Included with this soil in mapping are small areas of 
Duroc and Keith soils. Duroc soils are finer textured than 
this Bridget soil and are dark colored to a depth of more 
than 20 inches. Keith soils are also finer textured. Both 
these soils and the Bridget soil are in the same positions 
in the landscape. Included soils make up less than 10 
percent of the unit. 

Permeability of this Bridget soil is moderate, and 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. The surface layer is friable 
and easily tilled through a wide range of moisture 
conditions. 

Most of the acreage of this soil is in cultivated crops, 
and the rest is in native grass, which is grazed or mowed 
for hay. Most of this soil is irrigated if water is available. 

Under dryfarming, this soil is suited to wheat, alfalfa, 
and introduced grasses. Water erosion and soil blowing 
are hazards where the surface is not adequately 
protected by close-growing crops or crop residue. 
Incorporating crop residue into the plow layer and 
applying fertilizers help to improve the organic matter 
content and fertility. Practices, such as stubble mulching, 
chiseling, and disking and summer fallowing, help to 
reduce the hazard of soil blowing and increase the 
moisture content of the subsoil. Terraces help reduce 
water loss during heavy rains. 

If gravity and sprinkler irrigation systems are used, this 
soil is suited to corn, alfalfa, and introduced grasses. 
Efficient management of the irrigation water is needed. 
Soil blowing and water erosion are hazards. Such 
practices as disking and chiseling reduce the hazard of 
Soil blowing and water erosion. Incorporating crop 
residue into the plow layer and applying fertilizer help 
improve and maintain the fertility of the soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. Proper 
grazing use, timely deferment from grazing or haying, 
and a system that alternates grazing with rest each year 
helps maintain or improve the range condition. 

This soil is suited to trees and shrubs in all types of 
windbreaks and shelterbelts. Competition for moisture 
from grasses and weeds is a principal hazard to the 
establishment of seedlings. This can be overcome by 
good site preparation and by timely cultivation between 
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rows of trees. Some herbicides can also be used to help 
control weeds. 

The soil is suited to building site development. It is 
generally suited to septic tank absorption fields. Sewage 
lagoons need to be lined or sealed to prevent seepage, 
and grading is required to modify the slope and shape 
the lagoon. Damage to roads and streets by frost action 
can be reduced by good surface drainage. Crowning the 
road by grading and constructing adequate side ditches 
help provide the needed surface drainage. 

This soil is assigned to capability units. Пе-1, dryland, 
and lle-6, irrigated; Silty range site; and windbreak 
suitability group 3. 


BgC—Bridget silt loam, 3 to 6 percent slopes. This 
deep, gently sloping soil is well drained. It is on colluvial- 
alluvial stream terraces, foot slopes, and fans. Individual 
areas of this soil range from 5 to 30 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 10 inches thick. The transitional layer is light 
brownish gray, friable silt loam about 10 inches thick. 
The underlying material is light brownish gray and pale 
brown, calcareous silt loam to a depth of 60 inches or 
more. п some areas the surface soil is less than 7 
inches thick. 

Included with this soil in mapping are small areas of 
Keith and Ulysses soils. Keith soils are finer textured 
than the Bridget soil. These soils are in the same 
position in the landscape. Ulysses soils are finer textured 
but are in the steeper sloping areas. Included soils make 
up less than 10 percent of the mapped area. 

Permeability in the Bridget 501 is moderate, and 
available water capacity is high. Runoff is medium. 
Organic matter content is moderate. The surface layer is 
friable and easily tilled through a wide range of moisture 
conditions. 

Most of the acreage of this soil is in cultivated crops. 
The rest is in native grass, which is grazed or mowed for 
hay. 

Under dryfarming, this soil is suited to wheat, alfalfa, 
and introduced grasses. Water erosion and soil blowing 
are hazards where the surface is not adequately 
protected by close-growing crops or crop residue. 
Incorporating crop residue into the plow layer and 
applying fertilizer improves the organic matter content 
and fertility. Conservation practices, such as stubble 
mulching, chiseling, disking, and summer fallow, reduce 
the hazard of soil blowing and increase the moisture 
content of the subsoil. Terraces reduce water loss after 
heavy rains. 

If sprinkler irrigation is used, this soil is suited to corn, 
alfalfa, and tame grasses. Water erosion is a hazard on 
this soil. Terraces reduce water loss after heavy rains. 
Incorporating crop residue into the plow layer and 
applying fertilizer help improve and maintain the fertility 
of the soil. Efficient management of the irrigation water is 
needed. 
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This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a system that alternates grazing 
with rest each year help maintain or improve the range 
condition. 

This soil is suited to trees and shrubs in all types of 
windbreaks and shelterbelts. Competition for moisture 
from grasses and weeds is a principal hazard to the 
establishment of seedlings. This can be overcome by 
good site preparation and by timely cultivation between 
rows of trees. Some herbicides can also be used to help 
control weeds. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Sewage lagoons need to be lined or 
sealed to prevent seepage, and grading is required to 
modify the slope and shape the lagoon. Damage to 
roads and streets by frost action can be reduced by 
good surface drainage. Crowning the road by grading 
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and constructing adequate side ditches help to provide 
the needed surface drainage. 

This soil is assigned to capability units Ше-1, dryland, 
and Ille-6, irrigated; Silty range site; and windbreak 
suitability group 3. 


CcG—Canyon-Otero-Rock outcrop complex, 15 to 
60 percent slopes. This map unit consists of steep and 
very steep, excessively drained and somewhat 
excessively drained soils and rock outcrops. Areas of 
this map unit are on dissected uplands (fig. 5). Individual 
areas of this unit range from 5 to 200 acres in size. They 
are made up of 35 to 55 percent Canyon soils, 20 to 40 
percent Otero soils, and 15 to 30 percent rock outcrops. 
The shallow Canyon soils are above and around the rock 
outcrops. The deep Otero soils are in colluvial positions 
below the Canyon soils and rock outcrop. These soils 
are so intricately mixed that it is not practical to separate 
them in mapping. 

Typically, the surface soil of the Canyon series is 
grayish brown loam about 4 inches thick. The transitional 
layer is pale brown loam about 4 inches thick. The 


Figure 5.—Landscape of Canyon-Otero-Rock outcrop complex, 15 to 60 percent slopes. Canyon soils are above the rock outcrop, 
and Otero soils are usually in colluvial positions below the rock outcrop. 
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underlying material is a very pale brown loam about 12 
inches thick. Weakly cemented caliche is at a depth of 
about 20 inches. 

Typically, the surface soil of the Otero series is grayish 
brown loam about 5 inches thick. The underlying material 
extends to a depth of more than 60 inches. It is brown 
loam in the upper part and pale brown loam in the lower 
part. In some areas the depth to bedrock may be less 
than 60 inches. Also, in some areas, the surface soil 
may have dark colors to a depth of more than 7 inches. 

Rock outcrops consist of exposed masses of bedrock 
and large boulders. Granitic pebbles are mixed in with 
the bedrock. Some areas have beds of exposed sand 
and gravel. 

Included with this unit in mapping are small areas of 
Colby and Ulysses soils. Both Colby and Ulysses soils 
are deep and have more silt and clay than the Canyon 
and Otero soils. The Colby and Ulysses soils formed in 
loess. They are usually above the Canyon-Otero-Rock 
outcrop complex in the landscape. 

Available water capacity is very low or low in the 
Canyon soil and high іп the Otero soil. Permeability is 
moderately rapid in the Otero soil and moderate within 
the regolith of the Canyon soil. Organic matter content is 
low in both soils. Runoff is rapid or very rapid. 

All of the acreage of this unit is in rangeland. It is 
unsuited to farming because of steep slopes and the 
presence of shallow soils and rock outcrops. 

This unit is suited to rangeland. This use is effective in 
controlling water erosion. Overgrazing by livestock 
reduces the protective cover and causes deterioration of 
the native plants. It also can cause severe gully erosion. 
Proper grazing use, timely deferment of grazing, and a 
system that alternates grazing with rest each year help 
maintain or improve the range condition. 

This unit is unsuited to windbreaks. Selected trees can 
be hand planted on the Otero soils for wildlife habitat. 

This unit is generally unsuited to sanitary facilities and 
building site development. Extensive alternations of the 
slope.or excavation of bedrock would be required. À 
suitable alternate site should be selected. Cuts and fills 
are generally needed to provide a suitable grade for 
roads and streets. 

This unit is assigned to capability unit Vils-4 and 
windbreak suitability group 10. The Canyon soil is 
assigned to the Shallow Limy range site and the Otero 
soil to the Limy Upland range site. 


CdD—Colby silt loam, 6 to 9 percent slopes. This 
deep soil is well drained and strongly sloping. It is on 
convex breaks between the smooth upland divides and 
the steep canyons. Active erosion is evident in the thin 
surface layer and rilled surface. Individual areas are 
irregular in shape and range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 6 inches thick. The transitional layer is 
grayish brown, friable silt loam about 3 inches thick. The 
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underlying material is very pale brown silt loam to a 
depth of 60 inches or more. Small areas of dark colluvial 
soils are at the base of some drainageways. 

Included with this soil in mapping are the finer textured 
Keith soils, which are less sloping and above the Colby 
soil, and Ulysses soils, which are less sloping and 
adjacent to the Colby soil. Included soils make up less 
than 10 percent of the unit. 

The Colby soil releases moisture readily to plants. 
Permeability is moderate, and available water capacity is 
high. Runoff is medium. Organic matter content is low. 
Nitrogen, phosphorous, and trace elements are often 
deficient in this soil. 

Most of the acreage is dryfarmed. A few areas are 
used as rangeland. 

Under dryfarming, this soil is poorly suited to growing 
wheat, grasses, and alfalfa for hay and pasture. Water 
erosion and soil blowing are hazards where the surface 
is not adequately protected by close-growing crops or 
crop residue. Terraces, stubble mulching, chiseling, 
disking, and contour farming can be used to reduce 
water erosion and soil blowing and to hold moisture in 
the soil. Such practices as summer fallow are used to 
build up moisture in the subsoil. 

This soil is poorly suited to irrigation because of the 
severe hazard of erosion. Terraces, chiseling, contour 
farming, and very careful management practices in 
applying irrigation water can be used to reduce water 
erosion and to hold moisture on the fields. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock reduces the protective cover 
and causes deterioration of the native plants. It also can 
cause severe gully erosion. Proper grazing use, timely 
deferment of grazing, and a system that alternates 
grazing with rest each year help maintain or improve the 
range condition. Seeding to range may be needed on 
severely eroded cropiand to stabilize the soils. 

This soil is suited to trees and shrubs in windbreaks. 
Drought and competition from weeds and grasses are 
the principal hazards for the young seedlings. Irrigation 
can provide supplemental moisture during periods of. 
insufficient rainfall. Cultivation between rows and the 
careful use of appropriate herbicides control weeds. 

Land shaping and installation on the contour are 
generally necéssary for the proper operation of a septic . 
tank absorption field. И the soil is used for sewage 
lagoons, grading is required to modify the slope and to 
shape the lagoon. Buildings should be designed to fit the 
natural slope of the soil, or the soil can be graded to an 
acceptable level. Roads and streets need to be designed 
so that the surface pavement and base materials are 
thick enough to compensate for the low strength of the 
soil material. Coarser-grained base material can be 
substituted to ensure better performance. 
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This soil is assigned to capability unit IVe-9, dryland; 
Limy Upland range site; and windbreak suitability group 
8. 


CdG—Colby silt loam, 30 to 60 percent slopes. This 
soil is deep, excessively drained, and very steep. It is in 
deep canyons that dissect the upland divides (fig. 6). Soil 
erosion is evident in a succession of “‘catsteps,” ог 
short, vertical exposures of undeveloped loess. Larger 
vertical escarpments are near thé base of the canyon 
sides. Individual areas range from 50 acres to several 
hundred acres in size. 


Soil survey 


Typically, the surface layer is grayish brown, friable, 
calcareous silt loam about 4 inches thick. The 
transitional layer is light brownish gray, calcareous silt 
loam about 2 inches thick. The underlying material is 
pale brown, calcareous silt loam to a depth of 60 inches 
ог more. In some areas the underlying material may be 
exposed on the surface. 


Included with this soil in mapping are areas of Bridget, 
Canyon, and Ulysses soils and rock outcrops. Bridget 
soils have less clay than the Colby soil. They are less 
sloping and on stream terraces below the Colby soil. 


Figure 6.—Typical landscape of Colby silt loam, 30 to 60 percent slopes. The Colby soils have steep and very steep slopes. The 
included Ulysses soil is in less sloping areas. 
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Canyon soils are shallow and loamy. Both the Canyon 
soils and the rock outcrops occur at random, Ulysses 
soils have a better developed subsoil, have more than 7 
inches of a darker surface layer, and are less sloping. 
Included soils make up from 5 to 20 percent of the unit. 

Permeability in this Colby soil is moderate, and runoff 
is rapid. Available water capacity is high. Organic matter 
content is low. 

All of the acreage of this soil is in rangeland. This soil 
is unsuited to farming because of the very steep slopes. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock reduces the protective cover 
and causes deterioration of the native plants. It also can 
cause земеге gully erosion. Proper grazing use, timely 
deferment of grazing, and a system that alternates 
grazing with rest each year help maintain or improve the 
range condition. 

This soil is unsuited to trees and shrubs in windbreaks. 
It is too steep for conventional planting equipment. Trees 
and shrubs for wildlife habitat could be hand planted in 
less sloping areas. 

This soil is not suited to dwellings or sanitary facilities 
because of slope. Alternate sites should be selected. 
Roads and streets need to be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained base material can be substituted to 
ensure better performance. Cuts and fills are generally 
needed to provide a suitable grade for roads and streets. 

This soil is assigned to capability unit Vile-9, Thin 
Loess range site, and windbreak suitability group 10. 


CeF—Colby-Ulysses silt loams, 9 to 30 percent 
slopes. This map unit consists of deep, moderately 
steep and steep soils on deeply dissected loess uplands. 
Individual areas of this unit range from 40 acres to 
several hundred acres in size. They are made up of 60 
to 80 percent Colby soils and from 15 to 40 percent 
Ulysses soils. The Colby soils are on steep, convex . 
slopes. The Ulysses soils are in less sloping areas on 
plane or concave slopes. The two soils are so intricately 
mixed or so small in size that it is not practical to 
separate them in mapping. 

Typically, the surface layer of the Colby soil is grayish 
brown, friable calcareous silt loam about 6 inches thick. 
The transitional layer is light brownish gray, friable, 
calcareous silt loam about 5 inches thick. The underlying 
material is light gray, calcareous silt loam to a depth of 
60 inches or more. In some areas the surface layer may 
be less than 3 inches thick. Also, the surface layer may 
not be calcareous. 

Typically, the surface layer of the Ulysses soil is dark 
grayish brown, friable silt loam about 10 inches thick. 
The subsoil, about 7 inches thick, is grayish brown, 
friable, calcareous silt loam. The underlying material is 
light brownish gray and light gray, calcareous silt loam to 
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a depth of 60 inches or more. In some areas the surface 
layer may be calcareous. 

Included with these soils in mapping are areas of 
Bridget, Canyon, and Keith soils and rock outcrops. 
Bridget soils have less clay than the Colby and Ulysses 
soils. They are below the Colby-Ulysses soils on foot 
slopes and are on stream terraces. Canyon soils are 
shallow and loamy. These soils, along with the rock 
outcrops, occur anywhere in the unit. Keith soils have 
more clay and better subsoil development. They are less 
sloping and above the Colby-Ulysses soils. Included soils 
make up from 5 to 15 percent of the unit. 

Permeability is moderate, and available water capacity 
is high in Colby and Ulysses soils. Runoff is medium to 
rapid. Organic matter is low in the Colby soil and 
moderate in the Ulysses soil. 

All of the acreage of this map unit is in rangeland. This 
unit is unsuited to farming because of the steep slopes 
and the severe hazard of erosion. Seeding to range may 
be needed in severely eroded areas that have been 
cultivated in the past. 

This unit is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock reduces the protective cover 
and causes deterioration of the native plants. It also can 
cause severe gully erosion. Proper grazing use, timely 
deferment of grazing, and a system that alternates 
grazing with rest each year help maintain or improve the 
range condition. 

This unit is unsuited to trees and shrubs in 
windbreaks. The soils are too steep for conventional 
planting equipment. Trees and shrubs could be hand 
planted in areas used for wildlife habitat. 

The Colby soil generally is not suitable for building 
Sites, sewage lagoons, and septic tank absorption fields 
because of the steep slope. A suitable alternate site 
should be selected for sewage disposal. Dwellings and 
buildings on the Ulysses soil should be designed to 
accommodate the natural slope of the land, or the soil 
can be graded to an acceptable level. The Ulysses soils 
that have slopes of less than 15 percent can be used for 
septic tank absorption fields. Land shaping and 
installation on the contour are generally necessary for 
the proper operation of the septic tank absorption field 
on the Ulysses soil. Roads and streets need to be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil material. Coarser-grained base 
material can be used to ensure better performance. Cuts 
and fills are generally needed to provide a suitable 
grade. 

This unit is assigned to capability unit Vle-9 and 
windbreak suitability group 10. The Colby soil is assigned 
to Limy Upland range site and the Ulysses soil to the 
Silty range site. 
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Du—Duroc silt loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is in upland swales 
and on stream terraces. Individual areas of this unit are 
irregular in shape and range from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt ioam about 14 inches thick. The subsoil is 
about 36 inches thick. It is grayish brown, friable silt 
loam in the upper part and light brownish gray, 
calcareous silt loam in the lower part. The underlying 
material is pale brown, calcareous silt loam to a depth of 
60 inches or more. In some areas the suríace layer may 
be lighter in color. 

Included with this soil in mapping are small areas of 
Bridget, Keith, and Kuma soils. Bridget soils have less 
clay than the Duroc soil has and do not have dark colors 
below 20 inches. They are in slightly higher positions in 
the landscape. Keith soils do not have dark colors below 
20 inches and have a better developed subsoi! than the 
Duroc soil has. Kuma soils have a buried surface soil. 
Both Keith and Kuma soils are in slightly higher positions 
in the landscape. Included soils make up from 5 to 15 
percent of the unit. 

This Duroc soil is easily tilled. Permeability is 
moderate, and available water capacity is high. Organic 
matter content is moderate. The intake rate for irrigation 
water is moderate. Runoff is slow. 

Most of the acreage of this soil is cultivated, and most 
of the cultivated crops are irrigated when water is 
available. A few areas are used for rangeland. 

Under dryfarming, this soil is suited to growing wheat, 
corn, alfalfa, grain sorghum, and grasses. The lack of 
precipitation is the major limitation, although soil blowing 
is a very slight hazard where the surface is not 
adequately protected by close-growing crops or by crop 
residue. Such practices as summer fallow and stubble 
mulching, chiseling, and disking are used to build up the 
subsoil moisture and reduce soil blowing. 

This soil is suited to both gravity and sprinkler irrigation 
systems. Corn, alfalfa, and grasses are the principal 
irrigated crops grown. Incorporating crop residue and 
barnyard manure into the plow layer helps maintain and 
improve the organic matter content, fertility, and soil tilth 
and also increases infiltration of water. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Overgrazing also can 
result in severe losses of soil by water erosion. Proper 
grazing use, timely deferment of grazing or haying, and a 
planned grazing system help maintain or improve the 
range condition. 

This soil is suited to trees and shrubs in windbreaks. 
Competition for moisture from weeds and grasses is the 
principal hazard and limitation to the young seedlings. 
This can be controlied by cultivation between rows and 
the use of appropriate herbicides in the rows. 
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This soil is generally suited to dwellings and roads. 
The moderate permeability of this soil is a limitation for 
septic tank absorption fields, but this can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons need to be lined or sealed to prevent 
seepage. 

This soil is assigned to capability units llc-1, dryland, 
and 1-6, irrigated; Silty range site and windbreak 
suitability group 1. 


DuB--Duroc silt loam, 1 to 3 percent slopes. This 
deep, very gently sloping, well drained soil is in upland 
swales and on stream terraces. Individual areas of this 
unit are irregular in shape and range from 5 to 100 acres 
in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 13 inches thick. The subsoil is about 29 
inches thick. The upper part is grayish brown, friable silt 
loam. The lower part is brown, calcareous silt loam. The 
underlying material is light brownish gray, calcareous silt 
loam to a depth of 60 inches or more. In some areas the 
surface layer may be lighter in color. In some areas the 
subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Bridget, Keith, and Kuma soils. Bridget soils have less 
clay than the Duroc soil has, and they do not have dark 
colors below 20 inches. They are in a slightly higher 
position in the landscape. Keith soils also do not have 
dark colors below 20 inches. They have a better 
developed subsoil than the Duroc soil has. Kuma soils 
have a buried surface soil. Both Keith and Kuma soils 
are in slightly higher positions in the landscape. Included 
soils make up from 5 to 15 percent of the unit. 

This Duroc soil is easily tilled. Permeability is 
moderate, and available water capacity is high. Organic 
matter content is moderate. The intake rate for irrigation 
water is moderate. Runoff is slow. 

Most of the acreage of this soil is cultivated, and most 
of the cultivated crops are irrigated when water is 
available. A few areas are used for rangeland. 

Under dryfarming, this soil is suited to growing wheat, 
corn, alfaifa, grain sorghum, and grasses. Water erosion 
and soil blowing are hazards where the surface is not 
adequately protected by growing crops or crop residue. 
Some practices, such as summer fallow and stubble 
mulching, disking, and chiseling are used to build up 
subsoil moisture and reduce soil blowing. 

This soil is suited to both gravity and sprinkler irrigation 
systems. Corn, alfalfa, and grasses are the principal 
irrigated crops. Incorporating crop residue and barnyard 
manure into the plow layer helps maintain and improve 
the organic matter content, fertility, and soil tilth and also 
increases infiltration of water. 

This soil is suited to rangeland. This use is very 
effective in controlling erosion. Overgrazing by livestock 
or haying at the wrong time or with the wrong methods 
reduces the protective cover and causes deterioration of 
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the native plants. Overgrazing also can result in severe 
losses of soil by water erosion. Proper grazing use, 
timely deferment of grazing or haying, and a planned 
grazing system help maintain or improve the range 
condition. 

This soil is suited to trees and shrubs in windbreaks. 
Competition for moisture from weeds and grasses is the 
principal hazard and limitation to the young seedlings. 
This can be controlled by cultivation between rows and 
by the use of appropriate herbicides in the rows. 

This soil is generally suited to dwellings and roads. 
The moderate permeability of this soil is a limitation for 
septic tank absorption fields, but this can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons need to be lined or sealed to prevent 
seepage, and grading is required to modify the slope and 
shape the lagoon. 

This soil is assigned to capability units Пе-1, dryland, 
and lle-6, irrigated; Silty range site; and windbreak 
suitability group 3. 


Fu—Fluvaquents, silty. These soils are deep, level, 
and very poorly drained. They are in low areas on 
bottom lands. These soils are usually covered with 3 to 
12 inches of water. Individual areas are usually long and 
narrow. Areas range from 5 to 80 acres in size. 

Typically, the surface layer is decaying organic matter 
about 12 inches thick. The underlying material is dark 
gray and very dark gray silt loam to a depth of 48 
inches. The texture, color, and thickness of these soils 
vary from one area to another. 

Included with these soils in mapping are small areas of 
Gannett and Gibbon soils. Gannett soils are in slightly 
higher positions than the Fluvaquents and do not have 
shallow water covering the surface. The water table 
ranges from slightly above the surface to a depth of 1.0 
foot. Gibbon soils are somewhat poorly drained and 
have a water table at a depth of 1.5 to 3.5 feet. Included 
soils make up less than 10 percent of the unit. 

Permeability in the Fluvaquents is moderate, and 
runoff is ponded. Available water capacity is high, and 
organic matter content is very high. The seasonal high 
water table is near or above the surface. 

All of the acreage of this soil is in cattails, rushes, and 
other aquatic vegetation. These areas make good habitat 
for aquatic wildlife and water fowl. 

This soil is unsuited to farming, rangeland, windbreaks, 
and building site development. Alternate sites should be 
selected. 

These soils are assigned to capability unit Villw-7 and 
windbreak suitability group 10. 


Ga—Gannett silt loam, 0 to 2 percent slopes. This 
deep, nearly level, very poorly drained soil is in low areas 
of bottom lands. This soil is occasionally flooded and 
also is ponded. Individual areas range from 3 to 80 acres 
in size. 


19 


Typically, the surface layer is grayish brown, friable, 
calcareous silt loam about 4 inches thick. The 
transitional layer is gray, calcareous silt loam about 16 
inches thick. The underlying material is gray, calcareous 
very fine sandy loam to a depth of 60 inches or more. In 
some areas the dark upper layers are more than 20 
inches thick. 

Included with this soil in mapping are small areas of 
the very poorly drained, silty Fluvaquents. The 
Fluvaquents are usually covered with shallow water. Also 
included are Gibbon and McCook soils. The Gibbon soils 
are somewhat poorly drained and have a water table 
from 1.5 to 3.5 feet from the surface. The well drained 
McCook soils are in higher positions in the landscape. 
included soils make up less than 10 percent of the unit. 

Permeability in the Gannett soil is moderate. Runoff is 
very slow or is ponded. Available water capacity is high. 
Organic matter content is moderate. The seasonal high 
water table is near or above the surface. 

Most of the acreage is in native grasses that are 
mowed for hay. Some small areas are used for pasture 
during dry periods of the year. 

This soil is not suited to farming because it is too wet. 

This soil is suited to rangeland and native hay. Haying 
at the wrong time or with the wrong methods reduces 
the protective cover and causes deterioration of the 
native plants. 

This soil is generally unsuited to trees and shrubs in 
windbreaks. 

This soil is unsuited for sanitary disposal systems, 
roads, or building site development because of the high 
water table, ponding, and occasional flooding. An 
alternate site should be selected. 

This soil is assigned to capability unit Vw-7, Wetland 
range site, and windbreak suitability group 10. 


Gc—Gibbon silt loam, 0 to 2 percent slopes. This 
deep, nearly level, somewhat poorly drained soil is on 
bottom lands. The soil is occasionally flooded. Individual 
areas of this unit are commonly long and narrow and 
range from 5 acres to several hundred acres in size. 

Typically, the surface layer is grayish brown, 
calcareous silt loam about 7 inches thick. The 
transitional layer is grayish brown, calcareous silt loam 
about 4 inches thick. The underlying material is 
multicolored, calcareous silt loam to a depth of 60 
inches ог more. In some areas the dark upper layers are 
more than 20 inches thick. 

Included with this soil in mapping are smal! areas of 
silty Fluvaquents and Gannett and McCook soils. Very 
poorly drained, silty Fluvaquents and Gannett soils are in 
depressional areas that are commonly ponded. The well 
drained McCook soils are in slightly higher positions in 
the landscape. Included soils make up less than 10 
percent of the unit. 

This Gibbon soil is easily tilled. Permeability is 
moderate, and available water capacity is high. The 
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intake of water is moderate, and runoff is slow. A 
seasonal high water table is at a depth of 1.5 to 3.5 feet 
from the surface. Organic matter content is moderate. 

More than half of the acreage is farmed. Alfalfa is the 
predominant crop. The rest is in native or reseeded 
grass, which is mowed for hay, or it is in pasture. 

Under dryfarming and irrigation, this soil is suited to 
alfalfa, corn, and grasses. Occasional flooding is a 
hazard on this soil. Dams, dikes, or diversions can be 
used to protect the fields from occasional flooding: 
Incorporating crop residue and barnyard manure into the 
plow layer helps maintain and improve the organic 
matter content, fertility, and soil tilth and also increases 
infiltration of water. 

This soil is suited to rangeland for either grazing or 
hay. This use is effective in controlling sci! blowing. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. In addition, 
when the soil is wet, overgrazing can cause surface 
compaction and small mounds, making continued 
grazing or harvesting of hay difficult. Proper grazing use 
and timely deferment of grazing or haying, along with 
restricted use during very wet periods, help keep the 
native plants in good condition. 

This soil is suited to trees and shrubs in windbreaks. 
Establishment of seedlings can be a problem during 
years that have above average rainfall. Tilling the soil 
and planting the seedlings after the soil has begun to dry 
help reduce this problem. Also, only those species that 
can tolerate occasional wetness should be planted. 

This soil is not suited to sanitary facilities or building 
site development because of occasional flooding and the 
high water table. An alternate site should be selected. 
Constructing roads on suitable, well compacted fill 
material above flood level and providing adequate side 
ditches and culverts help protect roads from flood 
damage and wetness from the seasonal high water 
table. 

This soil is assigned to capability units !lw-4, dryland, 
and !Iw-6, irrigated; Subirrigated range site; and 
windbreak suitability group 2S. 


JaB—Jayem loamy very fine sand, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands. Individual areas of this 
unit range from 5 to 100 acres in size. 

Typically, the surface layer is brown, very friable loamy 
very fine sand about 6 inches thick. The subsurface layer 
is dark grayish brown, very friable very fine sandy loam 
about 4 inches thick. The subsoil is brown loamy very 
fine sand about 20 inches thick. The underlying material 
is light yellowish brown, loamy very fine sand to a depth 
of 60 inches or more. In a few areas the surface layer is 
lighter in color. 

Included with this soil in mapping are small areas of 
McCash soils. The McCash soils have dark colors that 
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extend to a depth of more than 20 inches. They contain 
less fine sand than the Jayem soil. They are in 
depressional areas. This included soil makes up less 
than 10 percent of the mapped area. 

Available water capacity in the Jayem soil is moderate, 
and permeability is moderately rapid. Organic matter 
content is moderately low. The intake rate for irrigation 
water is moderately high. The soil is easily tilled through 
a wide range of moisture conditions. Runoff is slow. 

More than half of the acreage of this soil is in 
cultivated crops. The rest is in native or reseeded 
grasses, which are grazed or mowed for hay. 

Under dryfarming, this soil is suited to wheat, grasses, 
and legumes. Soil blowing is a hazard where the surface 
is not adequately protected by close-growing crops or 
crop residue. Such practices as summer fallow, stubble 
mulching, disking, and chiseling are used to build up and 
to conserve moisture and to reduce the hazards of soil 
blowing. Fertilizers are used to build up the fertility of the 
soil. 

If irrigated, this soil is suited to a sprinkler system. 
Corn is the main irrigated crop. Some alfalta and 
introduced grasses are also irrigated. Soil blowing is the 
most serious hazard. Such practices as disking and 
chiseling are used to build up and to conserve moisture 
and to reduce the hazard of soil blowing. Efficient. 
management of irrigation water is needed to prevent 
over irrigation and loss of plant nutrients. Incorporating 
crop residue into the plow layer and the application of 
fertilizers help improve and maintain the fertility of the 
soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Overgrazing also can 
lead to severe losses by soil blowing, which can create 
small blowouts. Proper grazing use, timely deferment of 
grazing or haying, and a system that alternates grazing 
with rest each year help maintain or improve the range 
condition. Seeding to range may be needed to stabilize 
severely eroded cropland. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. Soil blowing is also a hazard. 
Planting a cover crop between rows helps to control soil 
blowing. Good site preparation and the use of selected 
herbicides around the young trees to kill weeds help to 
conserve moisture for the trees. 

This soil is generally suited to dwellings and septic 
tank absorption fields. Sewage lagoons need to be lined 
or sealed to prevent seepage. The walls or sides of 
shallow excavations need to be shored to prevent 
sloughing or caving. 
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This soil is assigned to capability units Ше-5, dryland, 
and Ille-10, irrigated; Sandy range site; and windbreak 
suitability group 5. 


JaC—Jayem loamy very fine sand, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. Individual areas of this unit are irregular in 
shape and range from 5 to 50 acres in size. 

Typically, the surface layer is grayish brown, very 
friable loamy very fine sand about 7 inches thick. The 
subsoil is loamy very fine sand about 18 inches thick. It 
is brown in the upper part and pale brown in the lower 
part. The underlying material is light brownish gray, 
loamy very fine sand to a depth of 60 inches or more. In 
a few areas the surface layer may be lighter in color. 

Included with this soil in mapping are small areas of 
McCash soils. McCash soils have dark colors that 
extend to a depth of more than 20 inches. They contain 
less fine sand than the Jayem soil. They are in 
depressional areas. This included soil makes up less 
than 10 percent of the unit. 

The Jayem soil is easily tilled. Available water capacity 
is moderate, and permeability is moderately rapid. 
Organic matter content is moderately low. The intake 
rate of water is high. Runoff is slow. 

Most of the acreage of this soil is in native or 
reseeded grass, which is grazed or mowed for hay. The 
remaining areas are in cultivation. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing can lead to severe losses by soil blowing, 
which can create small blowouts. Proper grazing use, 
timely deferment of grazing or haying, and a system that 
alternates grazing with rest each year help maintain or 
improve the range condition. Seeding to range may be 
needed to stabilize severely eroded cropland. 

Under dryfarming, this soil is poorly suited to corn, 
wheat, grasses, and legumes. Soil blowing is.the main 
hazard. Such practices as summer fallow and stubble 
mulching and disking are used to build up and to 
conserve moisture and to reduce the hazards of soil 
blowing. Fertilizers are used to build up the fertility of the 
soil. 

If irrigated, this soil is suited to a sprinkler system. 
Corn is the main irrigated crop. Some alfalfa and 
introduced grasses are also irrigated. Soil blowing is the 
most serious hazard. Such practices as disking and 
chiseling are used to conserve moisture and to reduce 
the hazard of soil blowing. Efficient management of 
irrigation water is needed to prevent over irrigation and 
loss of plant nutrients. Incorporating crop residue into 
the plow layer and the application of fertilizers help 
improve and maintain the fertility of the soil. 
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This soil is suited to growing trees and shrubs in all 
types of windbreaks. Soil blowing and competition from 
grasses and weeds are principal hazards to the 
establishment of seedlings. Soil blowing can be 
controlled by maintaining strips of sod or a cover crop 
between the rows of trees. Trees can be planted on the 
contour in combination with terraces to help prevent 
erosion. Selected herbicides can help kill weeds in the 
rows of trees. 

This soil is generally suited to use for dwellings and 
septic tank absorption fields. Sewage lagoons need to 
be lined or sealed to prevent seepage. The walls or 
sides of shallow excavations can be temporarily shored 
to prevent sloughing or caving. 

This soil is assigned to capability units Ме-5, dryland, 
and Ме-10, irrigated; Sandy range site; and windbreak 
suitability group 5. 


Ke—Keith slit loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on uplands. 
Individua! areas of this unit are irregular in shape and 
range from 5 to 300 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 10 inches thick. The subsoil is about 26 
inches thick. It is grayish brown silty clay loam in the 
upper part, light brownish gray silty clay loam in the 
middie part, and very pale brown, calcareous light silty 
clay loam in the lower part. The underlying material is 
very pale brown, calcareous silt loam to a depth of 60 
inches or more. In some areas the dark color of the 
surface soil extends to a depth of more than 20 inches. 

Included with this soil in mapping are small areas of 
the very poorly drained Scott Variant, which is in small 
depressional areas, and the more sloping Ulysses soils. 
The Ulysses soils have less clay in the subsoil than the 
Keith soil has. Included soils make up less than 10 
percent of the unit. 

This Keith soi! has moderate permeability, and high 
available water capacity. The intake rate of irrigation 
water is moderately low. Organic matter content is 
moderate. Runoff is slow. 

Most all of the acreage of this soil is in cultivated 
crops. A few areas are used as rangeland. 

Under dryfarming, this soil is suited to growing winter 
wheat and grasses and legumes for hay and pasture. 
The lack of precipitation is the major limitation, although 
soil blowing is a very slight hazard where the surface is 
not adequately protected by close-growing crops or by 
crop residue. Such practices as stubble mulching, 
disking, and chiseling that leave crop residue on the 
surface help prevent soil blowing as well as conserve 
moisture. 

If irrigated, this soil is suited to corn, alfalfa, and grain 
sorghum. Soil blowing is the most serious hazard. Such 
practices as disking and chiseling that leave crop residue 
on the surface help prevent soil blowing. Efficient 
management of the irrigation water is needed. A 
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sprinkler or gravity system of irrigation can be used on 
this soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Overgrazing also can 
result in severe soil losses by soil blowing. Proper 
grazing use, timely deferment of grazing or haying, and a 
planned grazing system helps maintain or improve the 
range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks and shelterbelts. Competition for 
moisture from grasses and weeds are principal hazards 
to the establishment of seedlings. This can be overcome 
by good preparation and cultivation between rows with 
conventional equipment. Selected herbicides can also be 
used to help control weeds between rows. 

This soil is generally suited to septic tank absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage. Foundations for buildings need to be 
strengthened and backfilled with coarse materials to 
prevent damage by the shrinking and swelling of the soil. 
Roads and streets need to be designed so that the 
surface pavement and base material are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained base material can be used to ensure 
better performance. 

This soil is assigned to capability units Ilc-1, dryland, 
and |-4, irrigated; Silty range site; and windbreak 
suitability group 3. 


KeB—Keith silt loam, 1 to 3 percent slopes. This 
deep, very gently sloping, well drained soil is mostly on 
uplands. A few small areas are on stream terraces. 
Individual areas of this unit are irregular in shape from 5 
acres to more than 1,000 acres in size. 

Typically, the surface layer is grayish brown, very 
friable silt loam about 12 inches thick. The subsoil is 
about 17 inches thick. The upper part is brown and pale 
brown, friable silty clay loam. The lower part is very pale 
brown, very friable silt loam. The underlying material is 
light gray silt loam to a depth of 60 inches or more. Ina 
few areas the surface soil is lighter in color. In other 
areas the dark colors of the upper layers extend to a 
depth of more than 20 inches. 

Included with this soil in mapping are small areas of 
the more sloping Ulysses soils. The Ulysses soils have 
less clay in the subsoil than the Keith soil has. This 
included soil makes up less than 10 percent of the unit. 

The Keith soil has moderate permeability and high 
availabie water capacity. The intake rate for irrigation 
water is moderately low. Organic matter content is 
moderate. Runoff is slow to medium. 

Most all of the acreage of this map unit is in cultivated 
crops. Some areas are irrigated when water is available. 
A few areas are used as rangeland. 
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Under dryfarming, this soil is suited to growing winter 
wheat, corn, and grasses and legumes for hay and 
pasture. Water erosion and soil blowing are hazards 
where the surface is not adequately protected. Such 
practices as stubble mulching, disking, and chiseling that 
leave crop residue on the surface help prevent soil 
blowing and water erosion as well as conserve moisture. 
Channel! terraces are being used to reduce water loss 
during heavy rains and to hold more moisture in the soil 
for crops. Leaving fields in summer fallow builds up 
moisture for winter wheat. Incorporating crop residue into 
the plow layer helps to maintain and to improve the 
organic matter content, fertility, and soil tilth and also to 
increase infiltration of water. 

If irrigated, this soil is suited to growing corn, alfalfa, 
and grain sorghum. Soil blowing and water erosion are 
the principal hazards. Such practices as disking and 
chiseling that leave crop residue on the surface help 
prevent soil blowing and water erosion. Terraces are 
being used to reduce loss of water and soil during heavy 
rains. Sprinkler irrigation systems can be used on this 
soil. Gravity systems are also suited where the soil has 
been leveled or a suitable grade is established to 
prevent water erosion. 

This soil is suited to rangeland. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes . 
deterioration of the plants. Overgrazing reduces the 
effectiveness of the protective cover in controlling soil 
blowing and water erosion. Proper use, timely deferment 
of grazing or haying, and a planned grazing system help 
maintain or improve the range condition and keep the 
Soil in good condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from grass 
and weeds is the principal hazard to the establishment 
of seedlings. This can be overcome by good site 
preparation and by timely cultivation between rows of 
trees. Some herbicides can also be used in helping to 
control weeds. 

This soil is generally suited to septic tank absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
Slope and shape the lagoon. Foundations for buildings 
need to be strengthened and backfilled with coarse 
materials to prevent damage by the shrinking and 
swelling of the soil. Roads and streets need to be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil material. Coarser grained base 
materíal can be used to ensure better performance. 

This soil is assigned to capability units Пе-1, dryland, 
and Пе-4, irrigated; Silty range site; and windbreak 
suitability group 3. 


KeC—Keith silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is mostly on 
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uplands. A few small areas are on stream terraces. 
Individual areas of this unit are irregular in shape and 
range from 3 acres to approximately 150 acres in size. 

Typically, the surface layer is grayish brown, very 
friable silt loam about 6 inches thick. The subsoil is 
about 22 inches thick. The upper part is dark grayish 
brown and brown, friable silty clay loam. The lower part 
is pale brown, friable silt loam. The underlying material is 
pale brown silt loam to a depth of 60 inches or more. In 
a few small areas the surface soil may be lighter in color. 
and may contain more clay. In some concave areas the 
surface layer is more than 20 inches thick. 

Included with this soil in mapping are small areas of 
the more sloping Ulysses silt loam. The Ulysses soils 
have less clay in the subsoil than the Keith soil has. This 
included soil makes up less than 10 percent of the unit. 

Organic matter content in the Keith soil is moderate. 
This soil has moderate permeability and high available 
water capacity. The intake rate for irrigation water is 
moderately low. Runoff is medium. 

Most of the acreage of this map unit is in cultivated 
crops. A few areas are used as rangeland. 

Under dryfarming, this: soil is suited to winter wheat, 
grasses, and legumes for hay and pasture. Water 
erosion and soil blowing are hazards where the surface 
is not adequately protected by close-growing crops or 
crop residue. Such practices as stubble mulching, 
disking, and chiseling that leave crop residue on the 
surface help control soil blowing and water erosion as 
well as conserve moisture. Terraces are being used to 
reduce water and soil loss during heavy rains and hold 
more moisture in the soil for crops. 

If irrigated by a sprinkler system, this soil is suited to 
corn, alfalfa, and grain sorghum. Water erosion is a 
serious hazard. Such practices as disking and chiseling 
that leave crop residue on the surface help reduce water 
erosion. Terraces are being used to reduce water and 
soil loss during heavy rains. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a planned grazing system helps 
maintain or improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. This can be overcome by 
good site preparation and by timely cultivation between 
rows of trees. Some herbicides can also be used to help 
control weeds: 

This soil is generally suited to septic tank absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
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slope and the shape of the lagoon. Foundations for 
buildings need to be strengthened and backfilled with 
coarse materials to prevent damage by the shrinking and 
swelling of the soil. Roads and streets need to be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil material. Coarser grained base 
material can be used to ensure better performance. 

This soil is assigned to capability units Ше-1, dryland, 
and Пе-4, irrigated; Silty range site; and windbreak 
suitability group 3. 


Ku—Kuma silt loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on uplands. 
Individual areas of this unit are irregular in shape and 
range from 5 to 500 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 8 inches thick. The subsoil is 
about 14 inches thick. It is grayish brown, firm silty clay 
loam. A buried surface soil is at a depth of 22 
inches. It is dark grayish brown, friable silt loam about 7 
inches thick. The buried subsoil is about 23 inches thick. 
The upper part is grayish brown and light brownish gray, 
firm light silty clay loam. The lower part is light brownish 
gray, friable silt loam. The underlying material is grayish 
brown silt loam to a depth of 60 inches or more. In some 
pedons there is no buried surface layer, and the dark 
color of the surface layer extends to a depth of less than 
20 inches. 

Included with this soil in mapping are small areas of 
the very poorly drained Scott Variant, which occurs in 
small depressional areas, and the more sloping Ulysses 
soils. The Ulysses soils have less clay in the subsoil than 
the Kuma soil has. Included soils make up less than 10 
percent of the unit. 

This Kuma soil has moderate to moderately slow 
permeability and high available water capacity. The 
intake rate for irrigation water is moderately low. Organic 
matter content is moderate. Runoff is slow. 

Most all of the acreage of this soil is in cultivated 
crops. Some areas are irrigated when water is available. 
A few areas are used as rangeland. 

Under dryfarming, this soil is suited to growing winter 
wheat, corn, and grasses and legumes for hay and 
pasture. The lack of precipitation is the major limitation, 
although soil blowing is a very slight hazard where the 
surface is not adequately protected. Such practices as 
stubble mulching, disking, and chiseling that leave crop 
residue on the surface help prevent soil blowing as well 
as conserve moisture. Summer fallow is used to build up 
moisture for winter wheat. Incorporating crop residue into 
the plow layer helps maintain and improve the organic 
matter content, fertility, and soil tilth and also increases 
infiltration of water. 

If irrigated, this soil is suited to growing corn, alfalfa, 
and grain sorghum. Soil blowing is the principal hazard. 
Such practices as disking and chiseling that leave crop 
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water erosion. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Proper stocking rates, 
deferred grazing, and a planned grazing system help 
maintain or improve the range condition and keep the 
Soil in good condition. 

This soil is suited to growing trees and shrubs in all 
windbreaks. Competition for moisture from grasses and 
weeds is the principal hazard to the establishment of 
seedlings. This can be overcome by good site 
preparation and timely cultivation between rows of trees. 
Herbicides can also be used to help contro! weeds 
between rows. 

This soil is generally suited to dwellings. The moderate 
or moderately slow permeability of this soil is a limitation 
for septic tank absorption fields, but this can generally 
be overcome by increasing the size of the absorption 
field. Sewage lagoons need to be lined or sealed to 
prevent seepage. Roads and streets need to be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil material. Coarser grained base 
material can be used to ensure better performance. 

This soil is assigned to capability units Ис-1, dryland, 
and l-4, irrigated; Silty range site; and windbreak 
suitability group 3. 


KuB—Kuma silt loam, 1 to 3 percent slopes. This 
deep, very gently sloping, well drained soil is on uplands 
(fig. 7). Individual areas of this unit range from 5 acres to 
more than 1,000 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 7 inches thick. The subsoil is 47 
inches thick. The upper part is dark gray, friable silt 
loam. The middle part is dark grayish brown, grayish 
brown, and dark gray silty clay loam. The lower part is 
light brownish gray, very friable silt loam. The underlying 
material extends from a depth of 54 inches to a depth of 
60 inches or more. it is pale brown, calcareous silt loam. 
In some areas the dark surface layer is less than 20 
inches thick, and the buried surface layer is absent. 

Included with this soil in mapping are small areas of 
the poorly drained Scott Variant, which is in depressional 
areas, and the more sloping Ulysses soils. Ulysses soils 
lack a buried soil. Included soils make up less than 10 
percent of the unit. 

This Kuma soil has moderate to moderately slow 
permeability and high available water capacity. The 
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intake rate for irrigation water is moderately low. Organic Figure 7.—Profile of Kuma silt loam, 1 to 3 percent - 


matter content is moderate. Runoff is medium. slopes. 
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Most all of this soil is in cultivated crops. Some areas 
are irrigated. A few areas are used as rangeland. 

Under dryfarming, this soil is suited to growing winter 
wheat, corn, and grasses and legumes for hay and 
pasture. Water erosion and soil blowing are hazards 
where the surface is not adequately protected. Such 
practices as stubble mulching, disking, and chiseling that 
leave crop residue on the surface help prevent soil 
blowing and water erosion as well as conserve moisture. 
Flat channel terraces are being used to reduce water 
and soil loss during heavy rains and to hold more 
moisture in the soil for crops. Summer fallow is used to 
build up moisture for winter wheat. Incorporating crop 
residue and green manure crops into the plow layer 
helps maintain and improve the organic matter content, 
fertility, and soil tilth and also increases infiltration of 
water. 

№ irrigated, this soil is suited to growing corn, alfalfa, 
and grain sorghum. Soil blowing and water erosion are 
the principal hazards. Such practices as disking and 
chiseling that leave crop residue on the surface help 
prevent soil blowing and water erosion. Terraces are 
being used to reduce water and soil loss during heavy 
rains. Sprinkler irrigation systems can be used on this 
soil. Gravity systems are also suited where the soil has 
been leveled or a suitable grade is established to 
prevent water erosion. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also exposes the soil, which leads to soil 
blowing and water erosion. Proper stocking rates, 
deferred grazing, and a planned grazing system help 
maintain or improve the range condition and keep the 
Soil in good condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. This can be overcome by 
good site preparation and timely cultivation between 
rows of trees. Some herbicides can also be used to help 
contro! weeds. 

This soil is generally suited to dwellings. The moderate 
or moderately slow permeability of this soil is a limitation 
for septic tank absorption fields, but this can generally 
be overcome by increasing the size of the absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
Slope and the shape of the lagoon. Roads and streets 
need to be designed so that the surface pavement and 
base material are thick enough to compensate for the 
low strength of the soil material. Coarser grained base 
material can be used to ensure better performance. 
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This soil is assigned to capability units {le-1, dryland, 
and lle-4, irrigated; Silty range site; and windbreak 
suitability group 3. 


KuC—Kuma silt loam, 3 to 6 percent slopes. This 
deep, gently sloping, well drained soil is on uplands. 
Individual areas of this unit are irregular in shape and 
range from 5 to 150 acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 6 inches thick. The subsoil is 30 
inches thick. It is dark brown, very dark grayish brown, 
and dark grayish brown silty clay loam in the upper part 
and grayish brown silty clay loam in the lower part. The 
underlying material is pale brown, calcareous silt loam to 
a depth of 60 inches or more. In some areas the darker 
colors of the surface layer may be less than 20 inches, 
and the buried soil layer is absent. 

Included with this soil in mapping are small areas of 
Ulysses silt loam, which has less clay in the subsoil than 
the Kuma soil and is lighter colored. Ulysses soils are in 
the more sloping areas. Included soils make up less than 
10 percent of the unit. 

Organic matter content in the Kuma soil is moderate. 
The soil has moderate permeability to moderately slow 
permeability and high available water capacity. The 
intake rate for irrigation water is moderately low. Runoff 
is medium. 

Most of the acreage of this map unit is in cultivated 
crops. A few areas are used as rangeland. 

Under dryfarming, this soil is suited to growing winter 
wheat, corn, and grasses and legumes for hay and 
pasture. Water erosion and soil blowing are hazards 
where the surface is not adequately protected. Such 
practices as stubble mulching, disking, and chiseling that 
leave crop residue on the surface help prevent soil 
blowing and water erosion as well as conserve moisture. 
Terraces are being used to reduce water and soi! loss 
during heavy rains and to hold more moisture in the soil 
for crops. Fields are left in summer fallow to 
build up moisture for winter wheat. Incorporating crop 
residue into the plow layer helps maintain and improve 
the organic matter content, fertility, and soil tilth-and esc 
increases infiltration of water. 

If irrigated by a sprinkler system, this soil is suited to 
growing corn, alfalfa, and grain sorghum. Soil blowing 
and water erosion are the principal hazards. This soil is 
unsuited to gravity irrigation because of the slope, which 
would cause severe erosion. Such practices as disking 
and chiseling that leave crop residue on the surface help 
prevent soil blowing and water erosion. Terraces are 
being used to reduce water and soil loss during heavy 
rains. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
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Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a planned grazing system help 
maintain or improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. This can be overcome by 
cultivating between the rows with conventional 
equipment. Careful use of appropriate herbicides in the 
row can also help contro! undesirable weeds and 
grasses. Irrigation can provide supplemental moisture 
during periods of low rainfall. 

This soil is generally suited to dwellings. The moderate 
or moderately slow permeability of this soil is a limitation 
for septic tank absorption fields, but this can generally 
be overcome by increasing the size of the absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
slope and the shape of the lagoon. Roads and streets 
need to be designed so that the surface pavement and 
base material are thick enough to compensate for the 
low strength of the soil material. Coarser grained base 
material can be used to ensure better performance. 

This soil is assigned to capability units Ше-1, dryland, 
and Ille-4, irrigated: Silty range site; and windbreak 
suitability group 3. 


Ma—McCash very fine sandy loam, 0 to 1 percent 
slopes. This deep, nearly level, well drained soil is in 
swales and colluvial positions on uplands. Individual 
areas of this unit are commonly long and narrow and 
range from 5 to 150 acres in size. 

Typically, the surface layer is brown, very friable very 
fine sandy loam about 8 inches thick. The subsurface 
layer is dark grayish brown, very friable very fine sandy 
loam about 7 inches thick. The subsoil is very friable, 
very fine sandy loam about 21 inches thick. It is dark 
grayish brown in the upper part and brown in the lower 
part. The underlying material is brown loamy very fine 
sand to a depth of 60 inches or more. In some areas the 
dark color of the surface layer extends to a depth of less 
than 20 inches. Also, in places the subsoil contains more 
clay than the McCash soil. 

Included with this soil in mapping are small areas of 
Jayem and Sarben soils. Jayem and Sarben soils have 
more fine sand in the profile than the McCash soil, and 
the darker colors do not extend below 20 inches. These 
soils are in higher positions in the landscape. Included 
soils make up less than 10 percent of the unit. 

Permeability in the McCash soil is moderate. Available 
water capacity is high. Organic matter content is 
moderately low. The intake rate for irrigation water is 
moderate. Runoff is slow. The soil is easily tilled through 
a wide range of moisture conditions. 
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Most of the acreage of this soil is cultivated, and the 
rest is in native or reseeded grasses that are grazed or 
mowed for hay. Some areas are irrigated. 

Under dryfarming, this soil is suited to corn, wheat, 
and grasses and legumes. The lack of precipitation is 
the major limitation, although soil blowing is a slight 
hazard where the surface is not adequately protected by 
growing crops or crop residue. Such practices as 
summer fallow, stubble mulching, disking, and chiseling 
that leave crop residue on the surface are used to build 
up and to conserve moisture and to reduce soil blowing. 

If irrigated by a sprinkler system, this soil is suited to 
corn, alfalfa, and introduced grasses. Corn is the main 
irrigated crop. Gravity irrigation systems may not be as 
feasible because the surrounding, undulating soils take in 
water at a moderately high rate. Soil blowing is the most 
serious hazard. Such practices as disking and chiseling 
that leave crop residue on the surface help prevent soil 
blowing. Incorporating crop residue into the plow layer 
and the application of fertilizers help improve and 
maintain the fertility of the soil. Efficient management of 
the irrigation water is needed to prevent over-irrigation 
and loss of plant nutrients. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. Proper 
grazing use, timely deferment of grazing or haying, and a 
system that alternates grazing with rest each year help 
maintain or improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. Cultivating between rows 
and the use of selected herbicides to kill weeds around 
young trees help conserve moisture. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Sewage lagoons need to be lined or 
sealed to prevent seepage. The walls or sides of shallow 
excavations need to be shored to prevent sloughing or 
caving. Damage to roads and streets by frost action can 
be reduced by providing good surface drainage. : 
Crowning the road by grading and constructing adequate 
side ditches help provide the needed surface drainage. 

This soil is assigned to capability units 11с-1, dryland, 
and 1-6, irrigated; Silty range site; and windbreak 
Suitability group 1. 


MaB—McCash very fine sandy loam, 1 to 3 percent 
slopes. This deep, very gently sloping, well drained soil 
is on uplands. Individual areas of this soil range from 5 
to 50 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable very fine sandy loam about 12 inches thick. The 
subsoil is very friable very fine sandy loam about 17 
inches thick. It is dark grayish brown and brown. The 
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underlying material is pale brown very fine sandy loam to 
a depth of 60 inches or more. in a few small areas the 
texture of the underlying material may be silt loam. Also, 
in a few areas the color of the surface soil extends to a 
depth of more than 20 inches. 

Included with this soil in mapping are smail areas of 
Jayem, Keith, and Kuma soils. Jayem soils are coarser 
textured than the McCash soil is. Keith and Kuma soils 
have more clay in the subsoil. These soils are in slightly 
higher positions in the landscape. Included soils make up 
less than 10 percent of the mapped area. 

Permeability in the McCash soil is moderate, and 
available water capacity is high. Runoff is slow. Organic 
matter content is moderately low. The intake rate for 
irrigation water is moderate. The surtace layer is very 
friable and easily tilled through a wide range of moisture 
conditions. 

Most of the acreage of this soil is in cultivated crops. 
The rest is in native or reseeded grasses, which are 
grazed or mowed for hay. 

Under dryfarming, this soil is suited to corn, wheat, 
and grasses and legumes. Soil blowing is the principal 
hazard on this soil. Such practices as summer fallow and 
stubble mulching, disking, and chiseling that leave crop 
residue on the surface are used to build up and to 
conserve moisture and to reduce the hazard of soil 
blowing. Terraces are used to reduce the runoff from 
heavy rains. 

If irrigated, this soil is suited to corn, alfalfa, and 
introduced grasses. Soil blowing is the most serious 
hazard. Such practices as disking and chiseling that 
leave crop residue on the surface help reduce soil 
blowing. A sprinkler system of irrigation can be used on 
this soil. Gravity systems are also suited where the soil 
has been leveled or has been suitably graded to prevent 
water erosion. Incorporating crop residue into the plow 
layer and the application of fertilizers help improve and 
maintain the fertility of the soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a system that alternates grazing 
with rest each year helps maintain or improve the range 
condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks and shelterbelts. Competition for 
moisture from grasses and weeds are principal hazards 
to the establishment of seedlings. Good site preparation, 
cultivation between rows, or the use of selected 
herbicides around young trees helps to conserve 
moisture for the trees. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Sewage lagoons need to be lined or 
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sealed to prevent seepage, and grading is required to 
modify the slope and shape the lagoon. The walls or 
sides of shallow excavations need to be shored to 
prevent sloughing or caving. Damage to roads and 
streets by frost action can be reduced by providing good 
surface drainage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. 

This soil is assigned to capability units Пе-1, dryland, 
and lle-6, irrigated; Silty range site; and windbreak 
suitability group 3. 


Mc—McCook silt loam, 0 to 2 percent slopes. This 
deep, nearly level, well drained soil is on bottom lands. 
Flooding is rare. Individual areas of this unit are 
commonly long and narrow and range from 5 acres to 
several hundred acres in size. 

Typically, the surface layer is dark grayish brown, 
friable silt loam about 13 inches thick. The transitional 
layer is pale brown, friable silt loam about 7 inches thick. 
The underlying material is stratified pale brown, light 
brownish gray, and dark grayish brown silt loam and very 
fine sandy loam to a depth of 60 inches or more. In 
some areas the color of the surface soil extends to a 
depth of more than 20 inches. 

Included with this soil in mapping are small areas of 
Bridget and Duroc soils. Bridget soils do not have any 
stratified layers in the profile. Duroc soils have more clay 
in the profile than the McCook soil has, and the dark 
colors extend below a depth of 20 inches. Both Bridget 
and Duroc soils are in higher positions in the landscape. 
Included soils make up less than 10 percent of the unit. 

Permeability in the McCook soil is moderate. Available 
water capacity is high. The intake rate for irrigation water 
is moderate. Runoff is slow. Organic matter content is 
moderate. The soil is easily tilled through a wide range 
of moisture conditions. 

Most of the acreage of this soil is in cultivated crops, 
and the rest is in native or reseeded grasses, which are 
grazed or mowed for hay. Most of the cropland is 
irrigated. 

Under dryfarming, this soil is suited to corn, wheat, 
and grasses and legumes. The lack of precipitation is a 
major limitation, although soil blowing is a slight hazard 
where the surface is not adequately protected by 
growing crops or crop residue. Such practices as 
summer fallow and stubble mulching, disking, and 
chiseling are used to build up and to conserve moisture 
and to prevent soil blowing. Incorporating crop residue 
into the plow layer and the use of fertilizers help to 
maintain good fertility in the soil. 

If irrigated, this soil is suited to alfalfa, wheat, and 
introduced grasses. Corn is the main irrigated crop. Soil 
blowing is the most serious hazard where the surface is 
not adequately protected by close-growing crops or crop 
residue. Such practices as disking and chiseling that 
leave crop residue on the surface help reduce soil 
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blowing. Both gravity and sprinkler systems can be used. 
Efficient management of the irrigation water is needed to 
prevent overirrigation and loss of plant nutrients. 
Incorporating crop residue into the plow layer and the 
application of fertilizers help improve and maintain the 
fertility of the soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Proper grazing use, 
timely deferment from grazing or haying, and a system 
that alternates grazing with rest each year help maintain 
or improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. Cultivating between rows 
and the use of selected herbicides to kill weeds around 
young trees help conserve moisture. 

The hazard of rare flooding needs to be considered if 
this soil is to be used for sanitary facilities and building 
sites. Dwellings and buildings can be constructed on 
elevated, well compacted fill material as protection 
against flooding: Dikes are needed to protect sewage 
lagoons from flooding. Constructing roads on suitable, 
well compacted fill material above flood level and 
providing adequate side ditches and culverts help protect 
roads from flood damage. Damage to roads by frost 
action can be reduced by providing good surface 
drainage. Crowning the roads by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. 

This soil is assigned to capability units Ис-1, dryland, 
and 1-6, irrigated; Silty Lowland range site; and 
windbreak suitability group 1. 


Md—McCook 8 loam, occasionally flooded, 0 to 2 
percent slopes. This deep, nearly level, moderately well 
drained soil is on bottom lands. This soil is occasionally 
flooded. Individual areas of this unit are commonly long 
and narrow and range from 5 acres to several hundred 
acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 12 inches thick. The transitional layer is 
pale brown, friable silt loam about 12 inches thick. The 
underlying material is stratified to a depth of 60 inches or 
more. The upper part is very pale brown silt loam, the 
middie part is very pale brown very fine sandy loam, and 
the lower part is pale brown sand and coarse sand. In 
some areas the color of the surface soil extends to a 
depth of more than 20 inches. 

Included with this soit in mapping are small areas of 
Bankard, Gannett, and Gibbon soils. Bankard soils have 
more sand and gravel in the profile than the McCook soil 
has. They are in the same positions in the landscape. 
Gannett soils have more clay than the McCook soil has 
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and are in lower positions in the landscape. They have а 
water table within 24 inches from the surface. Gibbon 
soils have a water table from 2 to 5 feet from the 
surface. They are in similar positions in the landscape. 
Included soils make up less than 10 percent of the unit. 

Permeability in this McCook soil is moderate, and 
available water capacity is high. The intake rate for 
irrigation water is moderate. Runoff is slow. Organic 
matter content is moderate. The soil is easily tilled 
through a wide range of moisture conditions. 

Most of the acreage of this soil is in cultivated crops. 
The rest is in native or reseeded grasses, which are 
grazed or mowed for hay. 

Under dryfarming, this soil is suited to corn, wheat, 
and grasses and legumes. Occasional flooding is a 
hazard. Also, soil blowing is a hazard where the surface 
is not adequately protected by close-growing crops or 
crop residue. Dams, dikes, or diversions can be used to 
help protect the fields from occasional flooding. Such 
practices as disking and chiseling are used to build up 
and conserve moisture in the soil and to prevent soil 
blowing. Incorporating crop residue into the plow layer 
and using commercial fertilizers help maintain fertility in 
the soil. 

If irrigated, this soil is suited to corn, alfalfa, wheat, 
and introduced grasses. Corn is the main irrigated crop. 
Soil blowing is the most serious hazard and can be 
controlled with disking and chiseling that leave crop 
residue on the surface. Efficient management of 
irrigation water is needed to prevent overirrigation and 
loss of plant nutrients. Incorporating crop residue into 
the plow layer and applying fertilizers help improve and 
maintain the fertility of the soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing. Overgrazing by 
livestock or haying at the wrong time or with the wrong 
methods reduces the protective cover and causes 
deterioration of the native plants. Proper grazing use, 
timely deferment of grazing or haying, and a system that 
alternates grazing with rest each year help to maintain or 
improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Competition for moisture from 
grasses and weeds is the principal hazard to the 
establishment of seedlings. Cultivating between rows 
and the use of selected herbicides to kill weeds around 
young trees help conserve moisture. 

This soil is not suited to sanitary facilities and building 
sites because of occasional flooding. A suitable alternate 
site shouid be considered. Constructing roads on 
suitable, well compacted fill material above flood level 
and providing adequate side ditches and culverts help 
protect roads from flood damage. 

This soil is assigned to capability units Ilw-3, dryland, 
and |м-6, irrigated; Silty Lowland range site; and 
windbreak suitability group 1. 
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MIB—McCook silt loam, channeled, 0 to 3 percent 
slopes. This deep, well drained soil is on flood plains. 
The soil is dissected by channels that meander back and 
forth across the flood plain. The channels are 30 to 80 
feet wide and 5 to 20 feet deep. This soil is subject to 
occasional flooding. Slopes are mainly less than 3 
percent but are as much as 6 percent on some narrow 
benches, on streambanks, and in some deep gullies. 
Individual areas are long and narrow and range from 5 to 
100 acres. 

Typically, the surface layer is grayish brown, friable silt 
loam about 6 inches thick. The upper part of the 
underlying material is pale brown silt loam to a depth of 
40 inches and is stratified with thin lenses of dark 
colored material. The middle part is very pale brown 
loamy very fine sand about 5 inches thick. The lower 
part is very pale brown very fine sandy loam to a depth 
of 60 inches or more. 

Included with this soil in mapping are small areas of 
Gannett and Gibbon soils. Gannett soils have more clay 
than the McCook soil. They have a water table within 18 
inches of the surface. They are in lower, depressional 
areas. Gibbon soils have a water table from 1.5 to 3.5 
feet of the surface. Gibbon and McCook soils are in the 
same position in the landscape. Included soils make up 
3 to 10 percent of the unit. 

Permeability in this McCook soil is moderate, and 
available water capacity is high. Runoff is slow. Organic 
matter content is moderate. The seasonal high water 
table is usually below a depth of 6 feet. 

Most of the acreage of this soil is in rangeland. Some 
large areas are covered by trees and shrubs. Occasional 
overflow, streambank cutting, and channel changes 
make this soil unsuitable for cultivation. 

This soil is suited to rangeland. This use is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and deposition of silt reduce the protective 
cover and cause deterioration of the native plants. 
Proper grazing use and a system that alternates grazing 
with rest each year help maintain or improve range 
condition. 

The areas that are covered with trees and shrubs 
provide good cover and habitat for many kinds of wildlife. 
This soil is generally unsuited to windbreak plantings 
of any kind because of streambank cutting and changing 
channels. Some areas can be used for wildlife or 
forestation plantings if trees and shrubs are hand 

planted. 

This soil is unsuited to dwellings, septic tanks, or 
sewage lagoons because of occasional flooding. 
Alternate sites at higher elevations should be selected. 
Constructing roads on suitable, well compacted fill 
material above flood level and providing adequate side 
ditches and culverts help protect roads from flood 
damage. 

This soil is assigned to capability unit Viw-7, Silty 
Ометом range site, and windbreak suitability group 10. 
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Pt—Pits, sand and gravel. This map unit consists 
mostly of excavated pits which are filled with water and 
from which sand and gravel are removed. in most of the 
areas, gravel is being pumped from water-filled pits, and 
the areas are subject to constant changes in shape and 
size. Piles and ridges of waste sand and gravel border 
the pits. Areas range from 5 to 40 acres in size. 

Included with this unit in mapping are old pits that are 
no longer being used and an area of silty material 
deposited on the surface by a dredger used to clean out 
irrigation canals. 

Abandoned pits are not suitable for cultivation and 
have little value for range unless vegetation is 
reestablished. Some of these areas can be developed 
for recreation, especially fishing, and some provide 
limited cover for wildlife. Planting native grass and trees 
on these areas helps control soil blowing. Species 
selected must be suited to sandy, droughty conditions 
and low fertility. 

Most of the gravel pits are privately owned and 
operated. Sand and gravel extracted from these pits are 
used mostly for roads and building material. 

This map unit is assigned to capability unit Vills-1 and 
windbreak suitability group 10. 


SaB—Sarben loamy very fine sand, 0 to 3 percent 
slopes. This deep, nearly level to very gently sloping, 
well drained soil is on uplands. Individual areas of this 
unit range from 5 acres to about 100 acres in size. 

Typically, the surface layer is pale brown, very friable 
loamy very fine sand about 4 inches thick. The 
transitional layer is pale brown loamy very fine sand 
about 8 inches thick. The underlying material is light 
brownish gray and pale brown loamy very fine sand to a 
depth of 60 inches or more. In some areas the dark 
surface layer is more than 7 inches thick. 

Included with this soil in mapping are small areas of 
McCash soils. McCash soils have darker colors that 
extend to a depth of more than 20 inches and contain 
less fine sand than the Sarben soil. They are in swales. 
The included soil makes up less than 10 percent of the 
unit. 

Available water capacity in this Sarben soil is 
moderate, and permeability is moderately rapid. Organic 
matter content is low in the Sarben soil. The intake rate 
of water is high. This soil is easily tilled. Surface runoff is 
slow. 

Most of the acreage of this soil is in cultivated crops. 
The rest is in native or reseeded grasses, which are 
grazed or mowed for hay. 

Under dryfarming, this soil is suited to corn, winter 
wheat, and grasses and legumes. Soil blowing is a 
severe hazard, and low fertility is a limitation. Such 
practices as summer fallow and stubble mulching, 
disking, and chiseling are used to build up and to 
conserve moisture and to reduce the hazards of soil 
blowing. Incorporating crop residue into the plow layer 
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helps maintain and improve the organic matter content, 
fertility, and soil tilth. Fertilizers are used to build up the 
fertility of the soil. 

If irrigated by a sprinkler system, this soil is suited to 
corn, alfalfa, and introduced grasses. Soil blowing is a 
severe hazard that can be reduced by leaving a crop 
residue on the soil surface. incorporating crop residue 
into the plow layer helps maintain and improve the 
organic matter content, fertility, and soil tilth. 

This soil is suited to gravity irrigation if the slope is 
from 0 to 1.5 percent and maximum length of the run is 
from 300 to 500 feet. The high intake rate of water is a 
limitation to the length of runs. Soil blowing is a severe 
hazard in the spring time. It can be overcome by leaving 
a crop residue on the surface. Incorporating crop residue 
and green manure crops into the plow layer helps 
maintain and improve the organic matter content, fertility, 
and soil tilth. 

This soil is suited to rangeland. This use is very 
effective in controlling water erosion and soil blowing. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing can also cause severe losses by soil 
blowing and create small blowouts. Proper grazing use, 
timely deferment of grazing or haying, and a system that 
alternates grazing with rest each year help maintain or 
improve the range condition. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Soil blowing and competition from 
grasses and weeds are principal hazards to the 
establishment of seedlings. Soil blowing can be 
controlled by maintaining strips of sod or by a cover crop 
between the rows of trees. Selected herbicides can help 
kill weeds in tree rows. 

This soil is generally suited to use as septic tank 
absorption fields and dwellings. Sewage lagoons need to 
be lined or sealed to prevent seepage. The walls or 
sides of shallow excavations can be temporarily shored 
to prevent sloughing or caving. 

This soil is assigned to capability units Ше-5, dryland, 
and Ille-10, irrigated; Sandy range site; and windbreak 
Suitability group 5. 


SaC—Sarben loamy very fine sand, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. individual areas of this unit range from 5 acres 
to several hundred acres in size. 

Typically, the surface layer is brown, friable loamy very 
fine sand about 7 inches thick. The transitional layer is 
brown loamy very fine sand about 6 inches thick. The 
underlying material is light yellowish brown loamy very 
fine sand to a depth of 60 inches or more. In some 
areas the thickness of the transitional layer may be less 
or the thickness of the dark surface layer is more than 7 
inches. 
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Included with this soil in mapping are small areas of 
McCash soils. McCash soils have darker colors that 
extend to a depth of more than 20 inches and contain 
less fine sand than the Sarben soil. They are in swales. 
The included soil makes up less than 10 percent of the 
unit. 

Available water capacity in the Sarben soil is 
moderate. Permeability is moderately rapid. Organic 
matter content is low. The intake rate of irrigation water 
is high. This soil is easily tilled. Surface runoff is slow. 

Most of the acreage of this soil is in cultivated crops. 
The rest is in native or reseeded grasses, which are 
grazed or mowed for hay. 

Under dryfarming, this soil is poorly suited to corn, 
winter wheat, and grasses and legumes. Soil blowing is a 
severe hazard, and low fertility is a limitation. Such 
practices as summer fallow and stubble mulching and 
disking are used to build up and conserve moisture in 
the soil and to reduce the hazards of soil blowing. 
Incorporating crop residue into the plow layer helps 
maintain and improve the organic matter content, fertility, 
and soil tilth. Fertilizers are used to build up the fertility 
of the soil. 

If irrigated by a sprinkler system, this soil is suited to 
corn, alfalfa, and introduced grasses. Soil blowing is a 
severe hazard that can be reduced by leaving crop 
residue on the surface. Incorporating crop residue into 
the plow layer helps maintain and improve the organic 
matter content, fertility, and soil tilth. This soil is unsuited 
to gravity irrigation because of the high intake rate of 
water and the undulating topography of the landscape. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can lead to severe losses by soil 
blowing, which can create small blowouts. Proper grazing 
use, timely deferment of grazing or haying, and a system 
that alternates grazing with rest each year help maintain 
or improve the range condition. Seeding to range may be 
needed to stabilize severely eroded cropland. 

This soil is suited to growing trees and shrubs in all 
types of windbreaks. Soil blowing and competition from 
grasses and weeds are principal hazards to the 
establishment of seedlings. Soil blowing can be 
controlled by maintaining strips of sod or a cover crop 
between the rows of trees. Trees can be planted on the 
contour in combination with terraces to help prevent 
erosion. Selected herbicides can help kill weeds in the 
rows. 

This soil is generally suited to septic tank absorption 
fields and dwellings. Sewage lagoons need to be lined or 
sealed to prevent seepage. The walls or sides of shallow 
excavations can be temporarily shored to prevent 
sloughing or caving. 
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This soil is assigned to capability units Ме-5, dryland, 
and Ме-10, irrigated; Sandy range site; and windbreak 
suitability group 5. 


SaD—Sarben loamy very fine sand, 6 to-9 percent 
slopes. This deep, strongly sloping, well drained soil is 
on rolling uplands (fig. 8). Individual areas of this unit are 
irregular in shape and range from 3 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy very fine sand about 6 inches thick. The 
transitional layer is brown, very friable loamy very fine 
sand about 8 inches thick. The underlying material is 
pale brown, very friable loamy very fine sand to a depth 
of 60 inches or more. п cultivated areas the surface soil 
may be thinner or absent where erosion has removed the 
topsoil. In areas the dark color of the surface soil extends 
to a depth of more than 7 inches. 

Included with this soil in mapping are the coarser 
textured Valent soils, which are more sloping and along 
the edge of the sandhills. Also included are small areas 
of the darker and more silty McCash soils in swales. 
Included soils make up less than 10 percent of the unit. 

This Sarben soil has moderately rapid permeability and 
moderate available water capacity. The intake rate of 
irrigation water is high. Organic matter content is low. 
Runoff is medium. 


Most of the acreage of this map unit is in rangeland. 
The rest is in cultivated crops and is usually irrigated. 


Under dryland farming, this soil is poorly suited to 
wheat, grasses, and legumes. Soil blowing and water 
erosion are hazards. Such practices as summer fallow 
and stubble mulching are used to build up and conserve 
moisture in the soil and to reduce the hazards of soil 
blowing and wind erosion. 

This soil is poorly suited to sprinkler irrigation because 
of the severe hazards of soil blowing and water erosion. 
Low fertility is also a problem. Such practices as stubble 
mulching and disking that leave as much residue as 
possible on the soil help reduce the hazards of soil 
blowing and water erosion. These practices also help 
maintain and improve the organic matter content and 
fertility of the soil. Fertilizers are also applied to increase 
the fertility of the soil. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. Also, 
overgrazing leads to severe losses by soil blowing, which 
creates small blowouts. Proper grazing use, timely 
deferment of grazing or haying, and a system that 
alternates grazing with rest each year helps maintain or 
improve the range condition. Seeding to range may be 
needed to stabilize severely eroded cropland. 

This soil is suited to growing trees in windbreaks. Sod 
should be maintained between rows of trees to reduce 


Figure 8.—Profile of Sarben loamy very fine sand. 
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the hazard of soil blowing. Areas near the trees can be 
hoed by hand. Irrigation can provide supplemental water 
during times of insufficient moisture. 

Land shaping and installing the septic tank absorption 
fields on the contour are generally necessary for proper 
operation. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
slope and shape the lagoon. Buildings need to be 
properly designed to accommodate the slope, or the soil 
can be graded to an acceptable gradient. The walls or 
sides of shallow excavations can be temporarily shored 
to prevent sloughing or caving. 

This soil is assigned to capability units IVe-5, dryland, 
and |Ve-10, irrigated; Sandy range site; and windbreak 
suitability group 7. 


SaE—Sarben loamy very fine sand, 9 to 20 percent 
slopes. This deep, strongly sloping to steep, well 
drained soil is on uplands. Individual areas of this unit 
are irregular in shape and range from 3 to 300 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable loamy very fine sand about 6 inches thick. The 
transitional layer is pale brown, very friable loamy very 
fine sand about 6 inches thick. The underlying material is 
very pale brown, loose loamy very fine sand to a depth 
of 60 inches or more. The surface soil may be thinner in 
places. In some areas the dark color of the surface layer 
extends to a depth of more than 10 inches. 

Included with this soil in mapping are the coarser 
textured Valent soils, which are more sloping and along 
the edge of the sandhills. This included зой makes up 
less than 10 percent of the unit. 

The Sarben soil has moderately rapid permeability and 
moderate available water capacity. Organic matter 
content is low. Runoff is medium. 

Most of the acreage of this map unit is in rangeland. 
This soil is suited to rangeland. This use is very effective 
in controlling soil blowing and water erosion. Overgrazing 
by livestock or haying at the wrong time or with the 
wrong methods reduces the protective cover and causes 
deterioration of the native plants. Overgrazing can lead 
to severe losses by soil blowing, which creates small 
blowouts. Proper grazing use, timely deferment of haying 
or grazing, and a system that alternates grazing with rest 
each year help maintain or improve the range condition. 
Seeding to range may be needed to stabilize severely 
eroded cropland. ў 

This soil is generally unsuited to cropland because it is 
too steep and because the natural fertility and organic 
matter content are low. 

This soil is suited to growing trees in windbreaks. Sod 
should be maintained between rows of trees to reduce 
the hazard of soil blowing. Areas near the trees can be 
hoed by hand. Irrigation can provide supplemental water 
during times of insufficient moisture. 
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On slopes of less than 15 percent, land shaping and 
installation on the contour are generally necessary for 
the proper operation of a septic tank absorption field. 
For sewage lagoons, extensive grading is required to 
modify the slopes. The lagoons need to be lined or 
sealed to prevent seepage. This soil generally is not 
suitable for sanitary facilities where the slope exceeds 15 
percent. A suitable alternate site is needed. Dwellings 
should be designed to accommodate the natural slope of 
the land, or the soil can be graded to an acceptable 
gradient. The walls or sides of shallow excavations need 
to be shored to prevent sloughing or caving. Cuts and 
fills are generally needed to provide a suitable grade for 
roads. 

This soil is assigned to capability unit Vle-5, dryland; 
Sandy range site; and windbreak suitability group 7. 


SaG—Sarben loamy very fine sand, 20 to 60 
percent slopes. This deep, steep to very steep, well 
drained soil is on uplands. Individual areas of this unit 
are irregular in shape and range from 5 to 300 acres in 
size. 

Typically, the surface layer is grayish brown, very 
friable loamy very fine sand about 4 inches thick. The 
transitional tayer is light brownish gray loamy very fine 
sand about 4 inches thick. The underlying material is 
very pale brown loamy very fine sand to a depth of 60 
inches or more. In some areas the transitional layer may 
not be present. 

Included with this soil in mapping are small areas of 
the coarser textured Valent soils. The Valent and Sarben 
soils are in the same positions in the landscape. Also 
included are small areas of the finer textured Colby soils, 
which are below the Sarben soils in the landscape. 
Included soiis make up less than 10 percent of the unit. 

This soil has moderately rapid permeability and 
moderate available water capacity. Organic matter 
content is low. Runoff is rapid. 

All of the acreage of this unit is in rangeland. The soil 
is suited to rangeland. This use is very effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock reduces the protective cover and causes 
deterioration of the native plants. It can also lead to 
severe losses by soil blowing, which creates small 
blowouts. Proper grazing use, timely deferment of haying 
or grazing, and a system that alternates grazing with rest 
each year help maintain or improve the range condition. 

This soil is unsuitable for cultivation of the steep 
slopes because of the severe hazard of erosion. 

This soil is very poorly suited to growing trees in any 
type of windbreak because it is too steep. 

This soil is generally unsuitable for dwellings and 
sanitary facilities because of the steep and very steep 
slopes. A suitable alternate site is needed. The walls or 
sides of shallow excavations need to be shored to 
prevent sloughing or caving. Cuts and fills are generally 
needed to provide a suitable grade for roads. 


Hayes County, Nebraska 


This soil is assigned to capability unit Vile-5, dryland; 
Sandy range site; and windbreak suitability group 10. 


Sc—Scott Variant silty clay loam, 0 to 1 percent 
slopes. This deep, nearly level, poorly drained soil is in 
depressions of the loess uplands. There is no runoff, and 
water ponds for days or weeks. Individual areas range 
from 5 to 50 acres in size. 

Typically, the surface layer is dark gray silty clay loam 
about 5 inches thick. The subsoil is about 55 inches 
thick. It is dark gray heavy silty clay loam in the upper 
part and gray silty clay loam in the lower part. In some 
areas the subsoil may be silty clay. Also, some pedons 
may have a subsurface layer of gray or light gray silt 
loam. 

Included with this soil in mapping are small areas of 
Keith and Kuma soils. These soils have less clay in the 
subsoil and are better drained than the Scott Variant. 
They are in higher positions in the landscape. Included 
soils make up less than 5 percent of the unit. 

Permeability in the Scott Variant is slow, and available 
water capacity is high. Organic matter content is 
moderate. The clayey subsoil absorbs water slowly and 
releases it slowly to plants. It becomes very hard when 
dry. The soil is ponded during some parts of the year 
and is dry during others. It is difficult to work because it 
is either too wet or too dry and hard. Maintaining good 
tilth is difficult. The seasonal high water table is near or 
above the surface. 

Over half of the acreage of this soil is farmed, and the 
rest is in grass. Some years when the annual rainfall is 
below normal a crop can be grown. In years when there 
is normal to above average rainfall this soil is under 
water. 

This soil is poorly suited to dryfarming. It is somewhat 
suited to winter wheat, forage sorghum, and introduced 
grasses, which do not require tillage in early spring. 
Constructing terraces around the depressions helps to 
reduce the risk of flooding from run-in water. Pits, or dug- 
outs, in the lowest part of the depression Пер to 
concentrate run-in water in a small area and help to dry 
out the soil. Incorporating crop residue into the plow 
layer and avoiding tilling when the soil is wet help 
maintain good tilth. This soil is not suited to irrigation. 

This soil is not suited to rangeland, trees, or shrubs. 

This soil is generally not suited to sanitary facilities 
and building site development because of ponding and 
slow permeability. Alternate sites should be selected. 
Constructing roads on suitable, well compacted fill 
material above the ponding level and providing adequate 
side ditches and culverts help protect roads from 
damage by ponding and wetness from the seasonal 
wáter table. Damage to roads by frost action can be 
reduced by providing good surface drainage and by the 
use of gravel in the subgrade as a moisture barrier. 
Crowning the road by grading and constructing adequate 
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side ditches help to provide the needed surface 
drainage. 

This soil is assigned to capability unit IVw-2, dryiand, 
and windbreak suitability group 10. 


UsC—Ulysses silt loam, З to 6 percent slopes. This 
deep, gently sloping soil is well drained. It is on narrow 
ridgetops and the lower part of side slopes of the loess 
uplands. Individual areas of this unit are irregular in 
shape and range from 5 to 50 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 7 inches thick. The subsoil is brown, heavy, 
friable.silt loam about 6 inches thick. The underlying 
material is very pale brown, calcareous silt loam to a 
depth of 60 inches or more. In some areas the color of 
the surface layer extends to a depth of less than 7 
inches. 

Included with this soil in mapping are small areas of 
Colby soils, which have a surface soil less than 6 inches 
thick. The Colby soils are typically steeper. Also included 
are Keith and Kuma soils, which have a more developed 
subsoil than the Ulysses soil. These three soils are in the 
same position in the landscape. Kuma soils have dark 
colors extending below 20 inches. Included soils make 
up less than 10 percent of the unit. 

Organic matter content in the Ulysses soil is moderate. 
The soil has a high available water capacity and 
moderate permeability. Runoff is medium. The intake 
rate for irrigation water is moderate. 

Most of the acreage of this unit is in native or 
introduced grasses. Some small areas are used for 
drytarming. 

Under drytarming, this soil is suited to growing wheat 
and grasses and legumes for hay and pasture. Soil 
blowing and water erosion aré hazards where the 
surface is not adequately protected by close-growing 
crops or crop residue. Terraces reduce soil loss by water 
erosion and hold more moisture in the soil for crops. 
Such practices as summer fallow and stubble mulching, 
disking, and chiseling are used to build up the moisture 
in the subsoil and reduce soil blowing. 

If irrigated by a sprinkler system, this soil is suited to 
growing corn, alfalfa, and grain sorghum. Efficient 
management of the irrigation water is needed. Water 
erosion is a hazard and can be controlled by terraces 
and contour farming. Soil blowing is a hazard and can be 
controlled by close-growing crops or crop residue on the 
surface. This soil is unsuited to gravity irrigation systems. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a system that alternates grazing 
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with rest each year help maintain or improve the range 
condition. 

This soil is suited to growing trees and shrubs in 
windbreaks. Competition for moisture from grasses and 
weeds are principal hazards to the establishment of 
seedlings. This can be overcome by good site 
preparation and timely cultivation between rows of trees. 
Selected herbicides can also be used in helping to 
control weeds. Irrigation can provide supplemental 
moisture during periods of insufficient rainfall. 

This soil is generally suited to septic tank absorption 
fields. Sewage lagoons need to be lined or sealed to 
prevent seepage, and grading is required to modify the 
slope and shape the lagoon. Foundations for buildings 
need to be strengthened and backfilled with coarse 
material to prevent damage by the shrinking and swelling 
of the soil. Roads and streets need to be designed so 
that the surface pavement and base material are thick 
enough to compensate for the low strength of the soil 
material. Coarser grained base material can be used to 
ensure better performance. 

This soil is assigned to capability units Ше-1, dryland, 
and Ше-6, irrigated; Silty range site; and windbreak 
suitability group 8. 


UsD—Ulysses silt loam, 6 to 9 percent slopes. This 
deep, strongly sloping, well drained soil is on uplands. 
Individual areas of this unit are irregular in shape and 
range from 5 to 80 acres in size. 

Typically, the surface layer is grayish brown, friable silt 
loam about 7 inches thick. The subsoil is friable silt loam 
about 6 inches thick. The underlying material is pale 
brown and very pale brown, calcareous silt loam to a 
depth of 60 inches or more. In some areas the surface 
layer is less than 7 inches thick. 

Included with this soil in mapping are small areas of 
Colby soils, which have less than 7 inches of surface soil 
and are typically steeper. Also included are Keith and 
Kuma soils, which have a more developed subsoil than 
the Ulysses soil. These soils are typically less sloping. 
Included soils make up less than 10 percent of the unit. 

Organic matter content in the Ulysses soil is moderate. 
The soil has high available water capacity and moderate 
permeability. Runoff is medium. 

Most of the acreage of this unit is in native or 
introduced grasses. Very few acres of this soil are 
dryfarmed. 

This soil is poorly suited to dryfarming. Wheat is the 
dominant crop. Water erosion, which removes the 
topsoil, is a severe hazard. Terraces help reduce this 
hazard. Leaving this soil in native grasses or reseeding 
to native grasses helps reduce erosion. 

This soil is poorly suited to growing corn, alfalfa, and 
grain sorghum even if sprinkler irrigated because water 
erosion is a severe hazard. Terraces and farming on the 
contour help reduce the loss of soil. Efficient 
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management of the irrigation water is needed. This soil 
is unsuited to gravity irrigation systems. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing also can result in severe soil losses by 
water erosion. Proper grazing use, timely deferment of 
grazing or haying, and a system that alternates grazing 
with rest each year help maintain or improve the range 
condition. Seeding to range may be needed to stabilize 
severely eroded cropland. 

This soil is suited to trees and shrubs in windbreaks. 
Slope and competition from grasses and weeds are 
principal hazards to the establishment of seedlings. 
Trees can be planted on the contour to allow normal 
cultivation between the rows, and the soil can be 
terraced to store moisture. Selected herbicides can be 
used to help control weeds. 

Land shaping and installation on the contour are 
generally necessary for the proper function of a septic 
tank absorption field. For sewage lagoons, grading is 
required to modify the slope and shape the lagoon. 
Foundations for dwellings and buildings need to be 
strengthened and backfilled with coarse materials to 
prevent damage by the shrinking and swelling of the soil. 
Dwellings and buildings need to be properly designed to 
accommodate the slope, or the soil can be graded to an 
acceptable gradient. Roads and streets need to be 
designed so that the surface pavement and base 
material are thick enough to compensate for the low 
strength of the soil material. Coarser grained base 
material can be used to ensure better performance. 

This soil is assigned to capability units IVe-1, dryland, 
and Ме-б, irrigated; Silty range site; and windbreak 
suitability group 8. 


VaD— Valent fine sand, 3 to 9 percent slopes. This 
deep, gently sloping to strongly sloping, excessively 
drained soil is on sandhills. Individual areas of this unit 
are irregular in shape and range from 3 to 500 acres in 
size. 

Typically, the surface layer is grayish brown, loose fine 
sand about 4 inches thick. The transitional layer is light 
brownish gray, loose fine sand about 3 inches thick. The 
underlying material is pale brown fine sand to a depth of 
60 inches or more. Blowouts may occur in places where 
all of the surface layer has been removed by soil 
blowing. 

Included with this soil in mapping are small areas of 
the finer textured Jayem and Sarben soils, which are 
less sloping and are around the edge of the Valent soils. 
Also included in this unit are small outcrops of bedrock. 
Included soils make up less than 10 percent of the unit, 
and rock outcrops make up less than 3 percent of the 
unit. 


Hayes County, Nebraska 


Permeability in this Valent soil is rapid, and available 
water capacity is low. Organic matter content is low. The 
intake rate for irrigation water is very high. Runoff is 
slow. 

Most of the acreage of this map unit is in rangeland. 
Some small areas are under center pivot irrigation. Corn 
is the principal irrigated crop. 

This soil is suited to rangeland. This use is very 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock or haying at the wrong time or 
with the wrong methods reduces the protective cover 
and causes deterioration of the native plants. Also, 
overgrazing leads to severe losses by soil blowing, which 
creates small blowouts. Proper grazing use, timely 
deferment of haying or grazing, and a system that 
alternates grazing with rest each year help maintain or 
improve the range condition. 

Under dryfarming, this soil is generally unsuitable for 
cultivation. Even if irrigated by a sprinkler system, it is 
poorly suited to cropland. Soil blowing is a hazard. By 
leaving all of the crop residue that is possible on the 
field and by using such practices as stubble mulching, 
the chance of the soil being exposed to the wind is 
reduced. Since the soil has such a high permeability 
rate, much of the fertilizer applied directly to the soil 
leaches down into the soil and out of reach of the plant 
roots. Therefore, by applying the fertilizer through a 
sprinkler irrigation system, the fertilizer is more readily 
available to the plants. 

This soil is suited to windbreaks. Drought resistant 
trees, such as eastern red cedar and ponderosa pine, 
should be used. Careful site preparation is needed to 
remove weeds and grasses but leave enough residue to 
prevent soil blowing. Selected herbicides can be used 
within the rows of trees to control weeds. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent. The poor filtering capacity may result in 
pollution of the underground water table. Sewage 
lagoons need to be lined or sealed to prevent seepage. 
This soil is generally suited to dwellings. The walls or 
sides of shallow excavations need to be shored to 
prevent sloughing or caving. 

This soil is assigned to capability units Vle-5, dryland, 
and |Ve-12, irrigated; Sands range site; and windbreak 
suitability group 7. 


VaF— Valent fine sand, rolling. This deep, strongly 
sloping to steep, excessively drained soil is on uplands. 
Slope ranges from 9 to 17 percent. individual areas of 
this unit are irregular in shape and range from 3 to 1,000 
acres in size. 

Typically, the surface layer is brown, loose fine sand 
about 7 inches thick. The underlying material is pale 
brown, loose fine sand to a depth of 60 inches or more. 
In blowouts, all of the surface layer has been removed 
by wind erosion. 
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Included with this soil in mapping are small areas of 
the finer textured Jayem and Sarben soils, which are 
less sloping and at the edge of the Valent soils. Included 
soils make up less than 20 percent of the unit. 

Permeability in this Valent soil is rapid, and available 
water capacity is low. Organic matter content is low. 
Runoff is slow. 

Most of the acreage of this map unit is in rangeland. 
This soil is suited to rangeland. This use is very effective 
in controlling soil blowing (fig. 9). Overgrazing by 
livestock reduces the protective cover and causes 
deterioration of the native plants. Overgrazing leads to 
severe losses by soil blowing, which creates small 
blowouts. Proper grazing use, timely deferment of 
grazing, and a system that alternates grazing with rest 
each year help maintain or improve the range condition. 
Seeding to range may be needed to stabilize active 
blowouts. 

This soil is unsuited to cropland because the main 
hazard is soil blowing. Slope prevents a center pivot 
irrigation system from working properly. A large amount 
of land alteration is needed to reduce the slope of the 
soil. 

This soil is suited to windbreaks and shelterbelts. Soil 
blowing and drought are severe hazards on this soil. 
Leaving a strip of sod between rows and leaving other 
residue on the soil help reduce the hazard of soil 
blowing. Drought resistant trees, such as eastern red 
cedar, should be used. Selected herbicides can be used 
to control weeds within the row of trees. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent. The poor filtering capacity may result in 
pollution of the underground water table. Sewage 
lagoons need to be lined or sealed to prevent seepage, 
and grading is required to modify the slope and shape 
the lagoon. The walls or sides of shallow excavations 
need to be shored to prevent sloughing or caving. 
Dwellings and buildings need to be properly designed to 
accommodate the slope, or the soil can be graded to an 
acceptable gradient. Cuts and fills are generally needed 
to provide a suitable grade for roads. 

This soil is assigned to capability unit Vle-5, dryland; 
Sands range site; and windbreak suitability group 7. 


VaG—Valent fine sand, rolly and hilly. This deep, 
Steep to very steep, excessively drained soil is on 
uplands. Slope ranges from 14 to 60 percent. Individual 
areas of this unit are irregular in shape and range from 3 
to 300 acres in size. 

Typically, the surface layer is grayish brown, loose fine 
sand about 3 inches thick. The underlying material is 
pale brown fine sand to a depth of 60 inches or more. 
Blowouts are common in this unit. 

Included with this soil in mapping are small areas of 
the finer textured Sarben soils, which are less sloping 
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Figure 9.—Most of the acreage of Valent fine sand, rolling, is used as rangeland. This protects the soil from blowing. 


and at the edge of the Valent soils. This included soil 
makes up less than 10 percent of the unit. 

Permeability in the Valent soil is rapid, and available 
water capacity is low. Organic matter content is low. 
Runoff is slow. 

All of the acreage of this map unit is in rangeland. This 
soil is suited to rangeland. This use is the most effective 
way to control soil blowing and water erosion. 
Overgrazing by livestock reduces the protective cover 
and causes deterioration of the native plants. 
Overgrazing leads to losses by soil blowing, which 
creates blowouts. Proper grazing use, timely deferment 
of grazing, and a system that alternates grazing with rest 
each year help maintain or improve the range condition. 
Seeding to range may be needed to stabilize activo 
blowouts. 


This soil is very poorly suited to cropland and 
windbreaks. Major land alterations would be needed to 
reduce the slope of the soil. 

This soil is generally unsuitable for sanitary facilities 
because of the steep and very steep slopes. A suitable 
alternate site is needed. The walls or sides of shallow 
excavations need to be shored to prevent sloughing or 
caving. Cuts and fills are generaily needed to provide a 
suitable grade for roads. Dwellings and buildings need to 
be properly designed to accommodate the slope, or the 
Soil can be extensively graded to an acceptable gradient. 

This soil is assigned to capability unit Vlle-5, dryland, 
and windbreak suitability group 10. Valent, rolling, is 
assigned to the Sands range.site and Valent, hilly, to the 
Choppy Sands range site. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and windbreaks; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


By William E. Reinch, conservation agronomist, Soil Conservation 
Service. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils are identified; the system of land 
capability classification used by the Soil Conservation 
Service is explained; and the estimated yields of the 


main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to the Nebraska Agriculture Census, 40 
percent of the agricultural land in Hayes County is 
planted to crops. The largest acreage is in wheat and 
corn, followed by alfalfa and sorghum. About 20 percent 
of the cropland is irrigated. 

The potential of soils in Hayes County for increased 
production of food is good. 


managing dryfarmed cropland 


Good management practices on dryfarmed cropland 
are those that reduce runoff and the risk of erosion, 
conserve moisture, and improve tilth. Most of the soils in 
Hayes County are suitable for crop production. In many 
places, however, the hazard of erosion is severe and 
needs to be reduced by suitable conservation practices. 

Conservation tillage systems that keep crop residue on 
the surface, terraces, and contour farming help reduce 
water erosion. Keeping crop residue on the surface or 
growing a protective plant cover reduces sealing and 
crusting of the soil during and after heavy rains. In winter 
stubble catches drifting snow that can provide additional 
moisture. Crop residue is also a stable bank of plant 
nutrients that cannot be lost by leaching or volatilization. 

Soil blowing is a hazard in Hayes County, especially 
during periods of below average rainfall. Many of the 
management practices that control water erosion are 
also effective in controlling soil blowing. Examples of 
these practices are crop residue use, conservation 
tillage, and stripcropping. The overall hazard of erosion 
can be reduced if areas of the more productive soils are 
used for row crops and the steeper, more erodible soils 
are used for close-grown crops, such as smail grains 
and alfalfa, or for hay and pasture. Proper land use 
alone reduces the potential for erosion. 

In Hayes County, rainfall is the limiting factor for crop 
production, and wind and water are active as erosive 
forces. A cropping system needs to be planned which 
fits the soils in each field and which provides maximum 
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vegetative and plant residue cover to minimize soil 
blowing and water erosion. 

The sequence of crops grown on a field, in 
combination with the practices needed for the 
management and conservation of the soil, is known as a 
conservation cropping system. On dryfarmed soils, the 
cropping system should preserve tilth and fertility; 
maintain a plant cover that protects the soil from 
erosion; conserve moisture; and contro! weeds, insects, 
and diseases. Effective cropping systems vary according 
to the soils on which they are used. For example, a 
conservation cropping system on Jayem loamy very fine 
sand, 3 to 6 percent slopes, should include a 
conservation tillage system that maintains 2,000 pounds 
per acre of flat, small grain residue on the surface to 
protect the soil from soil blowing and water erosion. On 
Kuma silt loam, 0 to 1 percent slopes, however, 1,200 
pounds of flat, small grain residue per acre protects the 
soil from blowing and water erosion. 

When the farmer plants crops, soils need to be 
worked to prepare а seedbed, to contro! weeds, and to 
provide a favorable place for plants to grow. Excessive 
tillage, however, breaks down the granular structure in 
the surface layer that is needed for good soil tilth. Steps 
in the cultivation process should be limited to those that 
are essential. Various methods of conservation tillage 
are used in Hayes County. The conservation tillage 
systems of eco-fallow, till-plant, disc or chisel, and plant 
and stubble mulch are well suited to all crops grown. 
Grasses can be established by drilling into a cover of 
stubble without further seedbed preparation. 

All soils that are used for cultivated crops or for 
pasture should be tested to determine their need for 
additional nutrients. When managing dryland soils, the 
kind and amount of fertilizer to be applied should be 
based on results of soil tests and on the content of 
moisture in the soil at time of application. Where the 
subsoil is dry and precipitation is the limiting factor in 
crop production, the amount of fertilizer applied should 
be slightly lower than the amount needed when the soil 
is moist. Dryfarmed soil requires smaller amounts of 
fertilizer because there is generally a lower plant 
population. For nonlegume crops, nitrogen fertilizer is 
beneficial on all soils. Phosphorus and zinc are needed 
on the more eroded soils or on terraces or diversions 
after construction. 

The best management practices to protect and to 
reduce soil erosion on Bridget and Keith soils of 
subclass Ис and Пе are crop residue use, addition of 
nutrients in fertilizers or barnyard manure, and good 
agronomic practices. On Kuma, Ulysses, and other soils 
of subclass Ilie, the best practices are: Let the crop 
residue stand on the soil over winter, contour farming or 
stripcropping, and à conservation tillage system that 
leaves 3,000 pounds per acre of corn residue or 1,500 
pounds per acre of small grains residue on the soil 
surface after the crop is planted. On Ulysses and other 
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Soils of subclass IVe, management practices include 
leaving the stand of crop residue on the soil over winter, 
contour farming or stripcropping, and a conservation 
tillage system that leaves 4,000 pounds per acre of corn 
or sorghum residue or 2,000 pounds per acre of small 
grain residue on the soil surface after planting the crops. 
The conversion of cropland to pasture or hayland and 
maintaining a permanent cover may be an economic 
alternative for subclass !V soils (fig. 10). 

Soils in Hayes County, such as Gannett and the Scott 
Variant, are subjact to ponding. Where the water table 
cannot be lowered sufficiently for good crop growth, 
crops can be planted that are tolerant to wet conditions. 

Use of herbicides is a practical way to contro! weeds, 
however, care should be taken to apply the correct kind 
and the proper amount to correspond with soil 
conditions. The colloidal clay and humus fraction of the 
Soil is responsible for the greatest part of the chemical 
activity of the soil. Therefore, crop damage from 
herbicides can occur on sandy sites that are low in 
colloidal clay and in soils where the organic matter 
content is moderately low to low. Application rates of 
herbicides need to be correspondingly lowered on these 
soils. 


managing Irrigated cropland 


About 20 percent of all cropland in Hayes County is 
irrigated. Corn is grown on 85 percent of the irrigated 
cropland, and a smaller acreage is in alfalfa hay. 

The irrigation water is derived from wells and irrigation 
canals. 

Either furrow or sprinkler systems are suited to row 
crops. Alfalfa can be irrigated by borders, contour 
ditches, corrugations, or sprinklers. 

The cropping system on soils well suited to irrigation 
consists mostly of row crops. A cropping sequence that 
includes different row crops, small grain, and alfalfa or 
grass helps control the cycles of disease and insects 
that are commonly present if the same crop is grown 
year after year. Gently sloping soils, such as Keith silt 
loam, 3 to 6 percent slopes, are subject to water erosion 
if they are furrow irrigated down the slope. If furrow 
irrigated, these soils can be bench leveled on the 
contour or irrigated with contour furrows in combination 
with parallel terraces. 

Land leveling increases the efficiency of irrigation 
because water can be more evenly distributed. The 
efficiency of a furrow system of irrigation can be 
improved by the addition of a tailwater recovery system. 
Sprinkler irrigation is most satisfactory on coarser 
textured soils, provided an adequate amount of water is 
available. Terraces and contour farming, in addition to 
conservation tillage systems that keep crop residue on 
the surface, help control water erosion on soils irrigated 
with a sprinkler system. 
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Figure 10.—Cropland has been reseeded to grasses to control soil blowing in the Sarben-McCash-Jayem association. 


On soils, such as Valent fine sand, 3 to 9 percent 
slopes, and Ulysses silt loam, 6 to 9 percent slopes, 
where sprinkler irrigation systems are used, the same 
conservation practices that control water erosion on 
nonirrigated cropland should be applied. These practices 
include terraces, contour farming, and conservation 
tillage practices that leave a protective cover of crop 
residue on the soil after the row crop is planted. These 
practices are important in conserving the supply of 
surface water and in protecting soil from erosion. 

If sprinkler irrigation methods are used, water should 
be applied by sprinklers at a rate that the soil can absorb 
without runoff. Sprinklers can be used on the more 
sloping soils as well as the nearly level ones. Some 
soils, such as Valent fine sand, 3 to 9 percent slopes, 
are suited to sprinkler irrigation when conservation 
practices are applied that control erosion. Because the 
water can be carefully controlled, sprinklers have special 
use in conservation, such as establishing new pasture on 
moderately steep slopes. In summer, however, much 
water is lost through evaporation. Wind drift can cause 
uneven applications of water under some sprinkler 
irrigation.systems. 


Sprinkier systems are of two general kinds: Those that 
operate in sets, which means they are set at a certain 
location and operate there until a specified amount of 
water is applied, and the moving sprinkler, which moves 
across or around a field as water is applied. 

Soils in the Jayem, Sarben, and Valent series аге low 
in organic matter, have low fertility levels, and poor water 
holding capacities. This complicates management. 
Because of these problems, applied nitrogen can quickly 
percolate down below the crop’s rooting system and be 
lost. To overcome the poor water holding capacity and 
fertility level of these soils, fertilizers can be applied with 
the irrigation water at frequent intervals, but applying 
excess water should be avoided. 

The serious and continuing threat of soil blowing can 
become catastrophic as more of the Valent fine sand, 
rolling and hilly, is brought into crop production. Soil 
blowing damage results from the sorting action of the 
erosion process that removes the finer soil particles from 
the coarser soil fractions. Assistance in planning 
conservation measures for effective soil blowing control 
is available through the local office of the Soil 
Conservation Service. 
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Soil holds only a limited amount of water. Irrigation 
water, therefore, is applied at regular intervals to keep 
the soil moist at all times. The interval varies according 
to the crop, the soil, and the time of year. The water 
should be applied only as fast as the 501 can absorb it. 
Crop residue on the soil surface can increase intake 
rates and can slow evaporation rates under sprinkler 
irrigation systems. 

Irrigated silt loam and loam soils in Hayes County hold 
about 2 inches of available water per foot of soil depth. 
A soil that is 4 feet deep and planted to a crop that 
sends its roots to that depth can hold about 8 inches of 
water for that crop. 

Maximum efficiency for furrow irrigation is obtained if 
the irrigation process is started when about one-half of 
the stored water has been used by the plants. Thus, if a 
soil holds 8 inches of water, irrigation should be started 
when about 4 inches have been removed by the crop. 
Irrigation sets or systems should be planned to replace 
the amount that is used by the crop. 

A tailwater recovery pit can be installed at the end of a 
furrow-irrigated field to trap runoff of excess irrigation 
tailwater. This water can then be pumped to the upper 
ends of the field and used again. This practice increases 
the efficiency of the irrigation system and helps conserve 
the supply of underground water. 

All of the soil series in Nebraska are placed in 
irrigation design groups. These design groups are 
described in the Nebraska Irrigation Guide, which is part 
of the technicai specifications for conservation in 
Nebraska. Arabic numbers of the irrigation capability unit 
indicate the irrigation design group to which the soils 
belong. 


managing pasture and hayland 


Hayland or pasture should be managed for maximum 
production. Once the pasture is established, the grasses 
need to be kept productive. A rotation grazing system 
that meets the needs of the plants and promotes 
uniform grazing is important if high returns are expected. 
Many forages are a good source of minerals, vitamins, 
and other nutrients. A well managed pasture can thus 
provide a balanced ration throughout the growing 
season. Irrigated pastures require a high level of 
management if they are to produce maximum returns. 

A mixture of grasses and legumes can be grown on 
many kinds of soils, and with proper management they 
will return a fair profit. They are compatible with grain 
crops in a crop rotation and have beneficial soil building 

‘effects. This is because grasses and legumes improve 
tilth, add organic matter, and reduce erosion. They are 
an ideal crop for use in a conservation cropping system. 

Grasses and legumes used for pasture and hay, both 
dryland and irrigated, require additional plant nutrients to 
obtain maximum production. The kinds and amount of 
fertilizer needed should be determined by a soil test. 
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if managed at а high level, irrigated pastures in Hayes · 
County can produce 750 to 900 pounds of beef per acre. 
Irrigated pastures are an economic alternative in 
choosing a resource management system for irrigated 
cropland. 


yields per acre. 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


tand capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
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designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through Vill. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ш soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Не. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, Пе-1 or Ile- 
6. 
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The acreage of irrigated and nonirrigated soils in each 
capability class and subclass is shown in table 6. The 
capability classification of each map unit is given in the 
section "Detailed soil map units.” 


prime farmland 


Prime farmland is one of several kinds of important 
farmlands defined by the U.S. Department of Agriculture. 
Н is of major importance in providing the nation’s short- 
and long-range needs for food and fiber. The supply of 
high quality farmland is limited, and the U.S. Department 
of Agriculture recognizes that responsible levels of 
government, as well as individuals, must encourage and 
facilitate the use of our nation's prime farmland with 
wisdom and foresight. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to producing 
food, feed, forage, fiber, and oilseed crops. It has the 
soil quality, growing season, and moisture supply needed 
to economically produce a sustained high yield of crops 
when it is treated and managed using acceptable 
farming methods. Prime farmland produces the highest 
yields with minimal inputs of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland may now be in crops, pasture, 
woodland, or other land, but not urban and built-up land 
or water areas. It must either be used for producing food 
or fiber or be available for these uses. 

Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. It also has favorable temperature and growing 
Season, acceptable acidity or alkalinity. It has few or no 
rocks and is permeable to water and air. Prime farmland 
is not excessively erodible or saturated with water for 
long periods and is not frequently flooded during the 
growing season. The slope ranges mainly from 0 to 6 
percent. For more detailed information on the criteria for 
prime farmland consult the local staff of the Soil 
Conservation Service. 

When irrigated, about 156,000 acres, or nearly 34 
percent, of Hayes County meets the soil requirements 
for prime farmland. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmlands to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and difficult to cultivate and 
are usually less productive. 

Soil map units that make up prime farmland in Hayes 
County are listed in this section. This list does not 
constitute a recommendation for a particular land use. 
Each listed map unit is shown in Table 7. For total extent 
of the acreage of each map unit see Table 4. The 
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location is shown on the detailed soil maps in the back 
of this publication. The soil qualities that affect use and 
management are described in the section "Detailed soil 
map units." 

Soils that have limitations—a high water table, 
flooding, or inadequate rainfall—may quality for prime 
farmland if these limitations are overcome by such 
measures as drainage, flood control, or irrigation. The 
measures used to overcome the limitations, if any, are 
shown in parentheses after the map unit name. Onsite 
evaluation is necessary to see if these limitations have 
been overcome by corrective measures. In Hayes 
County only the soils that are irrigated meet the 
requirements for prime farmland. 


rangeland 


Prepared by Peter N. Jensen, range conservationist, Soil 
Conservation Service. 


Rangeland amounts to approximately 57 percent of 
the total agricultural land in Hayes County. It is scattered 
throughout the county, but the greatest concentration is 
in the broken, loess hills and the sandhills. In addition, 
the high water tablelands along the Stinking Water and 
Willow Creeks are used primarily for native hay 
production. Rangeland is the principal use of the Colby- 
Ulysses and Valent soil associations. 

Most of the rangeland is in the Silty, Limy Upland, Thin 
Loess, Shallow Limy, Sands, and Choppy Sands range 
sites. The remainder of the sites are Wet Land, 
Subirrigated, Silty Overflow, Sandy Lowtand, Silty 
Lowland, and Sandy. The average size of ranches or 
livestock farms in Hayes County is about 1,280 acres. 

Raising livestock is the largest agricultural industry in 
the county. Most livestock enterprises are cow and calf 
operations that sell calves in the fall as feeders. 

The rangeland is generally grazed during late spring to 
early fall. The livestock spend the remainder of the year 
grazing corn or grain sorghum (milo) aftermath in the fall 
and early winter. They are fed hay (native and/or alfalfa), 
silage, or both for the remainder of the winter. In 
addition, the native forage is commonly supplemented 
with protein. 

Approximately one-half of the rangeland has been 
depleted or is producing less than one-half its potential 
in kinds and amounts of native plants. This is largely 
because of overstocking and poor livestock distribution. 
The productivity of the range can be increased by proper 
range management and such improvement practices as 
proper grazing use, deferment or rest, planned grazing 
systems, range seeding, and weed control. 


solis used as native hayland 


Some of the soils that have a high water table are 
used as meadows of native hay. The meadows are in 
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the Wet Land and Subirrigated range sites. The 
dominant vegetation in meadows is big bluestem, little 
bluestem, Indiangrass, switchgrass, prairie cordgrass, 
and various members of the sedge family. Mowing has 
reduced the large population of native wildflowers. 

Production of native meadows can be maintained or 
improved by proper haying management. The optimum 
time to mow to maintain strong plant vigor, quality, and 
quantity is prior to the emergence of grass seedheads. 
Mowing height is important in maintaining the stand of 
grass and high forage production. Meadows should not 
be mowed closer than 3 inches to maintain strong plant 
vigor. 

Meadows should not be grazed when the soil is wet or 
when the water table is within 6 inches of the surface. 
This prevents the formation of small bogs or mounds 
and the difficulty in mowing during later years. Meadows 
can be grazed after frost for the aftermath or regrowth. 

At the end of each map unit description, the soil or 
soils in that unit are placed in an appropriate range site 
according to the kind or amount of vegetation that is 
grown on the soil when the site is in excellent or climax 
condition. The interpretations for each range site in the 
county are in the technical guide in the local office of the 
Soil Conservation Service. Ranchers or livestock 
producers who want technical help with range 
management or improvement programs can obtain help 
from the local office of the Soil Conservation Service. 


solls used as rangeland 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 8 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as or are suited to rangeland are listed. 
Explanation of the column headings in table 8 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
Sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 


‘have the greatest influence on the productivity of range 


plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
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palatable to grazing animals. It includes the current 
year’s growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. п a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
а common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potentia! 
community, the better the range condition. Range 
condition is an ecological rating only. !t does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants-growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of water erosion and 
Soil blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 


native woodland 
By Keith A. Ticknor, forester, Soil. Conservation Service. 


Native woody vegetation is along the streams in the 
Bridget-McCook-Gibbon soil association and in the 
canyons of the Colby-Ulysses soil association. American 
plum, sumac species, common chokecherry, and 
indiancurrant coralberry (buckbrush) are found in the 
canyons. The major streams are wooded with eastern 
cottonwood, black willow, boxelder, green ash, common 
hackberry, American elm, Siberian elm, black walnut, 
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American plum, skunkbush sumac, and common 
chokecherry. 

Several of the species found along the streams, such 
as black walnut, eastern cottonwood, and green ash, 
have value for wood products, but they are not in large 
enough concentrations to be of commercial value. 
Bridget and McCook soils have good potential for wood 
products, but most of these areas are presently being 
used as cropland, and they are unlikely to be converted 
to other uses. On these soils, fields too small to farm or 
other odd areas are good sites for trees for future wood 
production. 


windbreaks and environmental plantings 


Prepared by Keith A. Ticknor, forester, Soil Conservation Service. 


Most of the ranch buildings and farmsteads in Hayes 
County have windbreaks and other trees around them 
that have been planted over a period of time. Also, many 
livestock-protection windbreaks have been planted 
around winter pastures or calving areas. Siberian elm 
and eastern redcedar are the most common trees found 
around most farmsteads. In addition, Rocky Mountain 
juniper, green ash, common hackberry, Russian 
mulberry, honeylocust, Russian-olive, ponderosa pine, 
lilac, black locust, boxelder, and eastern cottonwood are 
frequently planted. 

In order for. windbreaks to fulfill their intended purpose, 
the species of trees or shrubs selected must be those 
adapted to the soil. Matching the proper trees to the soil 
type is the first step towards ensuring survival. This also 
helps to ensure that a maximum rate of growth is 
obtained in the windbreak. Permeability, available water 
capacity, and fertility are soil characteristics that greatly 
affect the rate of growth for trees and shrubs in 
windbreaks. 

Lack of moisture limits the survival of trees in Hayes 
County. Therefore, proper site preparation prior to 
planting and controlling weeds or other competition after 
planting are the major concerns when establishing and 
managing a windbreak. Supplemental watering with a 
drip irrigation system may be used to overcome moisture 
deficiencies. 

Many older windbreaks are now deteriorating because 
of crowded growing conditions or because short-lived 
trees, such as Siberian elm, have reached or passed 
maturity. Culling is needed to restore the effectiveness of 
the windbreaks. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
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of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
méasurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. The 
windbreak suitability unit is given at the end of each soil 
description of the detailed map units. Additional 
information on planning windbreaks and screens and 
planting and caring for trees and shrubs can be obtained 
from local offices of the Soil Conservation Service or the 
Cooperative Extension Service or from a nursery. 


recreation 
Prepared by Robert O. Koerner, biologist, Soil Conservation Service. 


Hayes County offers many recreational opportunities. 
The main designated recreation area, northeast of Hayes 
Center оп Red Willow Creek, is the Hayes Center State 
Special Use Area (fig. 11). This area, administered bv the 
Nebraska Game and Parks Commission, consists of 119 
acres. The area has a 40-acre lake and a 20-acre picnic 
area. Minimum toilet facilities are provided. Recreational 
activities include fishing, camping, picnicking, and hiking. 
The public can use the recreational facilities to hunt 
small game and waterfowl during the regularly 
designated hunting seasons. 

The majority of the county is under private ownership. 
Hunting for deer, prairie grouse, pheasant, quail, and 
mourning dove is possible during the regular hunting 
seasons with landowner permission. 

The Frenchman River, Red Willow Creek, and farm 
ponds throughout the county are stocked with 
largemouth bass, bluegill, and catfish for fishing. 

Technical assistance is available for designing 
installations to improve the habitat for wildlife, as well as 
facilities for recreation within Hayes County. The Soil 
Conservation Service has a field office in Hayes Center 
and can provide this assistance, or they can direct 
applicants to an appropriate federal or state agency that 
can provide the needed assistance. 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
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considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreational facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. Tho best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and (rails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
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Figure 11.—Hayes Center Special Use Area provides recreational facilities for campers, hunters, and fishermen as well as habitat for 
upland and aquatic wildlife. 


when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required, The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Prepared by Robert O. Koerner, biologist, Soil Conservation Service. 


The five soil associations in Hayes County are 
discussed in relation to wildlife habitat in the following 
paragraphs. 

The Sarben-Jayem-McCash association provides 
habitat for such wildlife species as pheasants and 
bobwhite quail as well as prairie grouse. Approximately 
65 percent of the acreage is cropiand, and the 
remainder is rangeland and pasture. Some windbreaks 
are planted around farmsteads and ranch buildings. 


46 


Scattered clumps of sumac, plum, and chokecherry are 
found along fence lines and in the drainageways. Wet 
areas, or potholes, provide habitat for waterfowl and 
shore birds during all or part of the year, depending upon 
rain or surface runoff. 

The Colby-Ulysses association is gently sloping to very 
steep. This association offers rangeland wildlife habitat. 
Mule deer and white-tailed deer are the major kinds of 
wildlife. Rough terrain also makes it ideal for the hawks, 
owls, and eagles. Some prairie grouse, ring-necked 
pheasant, and bobwhite quail are also found. Fur and 
game mammals, such as raccoon, skunk, badger, and 
coyote, and small mammals, such as ground squirrels, 
prairie dogs, and pocket gophers, are also in this 
association. 

The Kuma-Keith association is relatively flat to gently 
sloping. These croplands provide food, such as winter 
wheat, grain sorghum, and corn. Early in the morning 
and late in the afternoon, deer, both white-tailed and 
mule deer, feed in these fields. Along the roads plum 
and chokecherry thickets provide escape cover for 
bobwhite quail and pheasants. Shelterbelts are planted 
around farmsteads and ranch buildings. Common wood 
species are red cedar, pine, Chinese elm, green ash, 
hackberry, and Russian-olive. 

The Valent association is gently sloping to hilly. This 
association offers rangeland wildlife habitat of native 
grasses. Big and little bluestem and prairie sandreed are 
common plant species. Prairie grouse and deer, both 
white-tailed and mule deer, are the main wildlife species. 

The Bridget-McCook-Gibbon association offers the 
greatest diversity for a variety of wildlife species. Marshy 
areas along Red Willow Creek provide habitat for 
waterfowl, shore birds, muskrats, mink, and weasel. The 
Frenchman Creek is a wide stream and provides habitat 
for deer, squirrels, opossum, and porcupine. Many 
songbirds are also found along the streams. Food is 
provided by the bittersweet and grape vines and the 
buckbrush, western snowberry, Sumac, and rose bushes. 
Wildlife species use these streams as travel lanes and 
for drinking water. Riparian habitat is found adjacent to 
the streams and offers cover. Food is found in the 
adjacent cropland fields, and nesting cover is provided in 
the adjoining range and pasture. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
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suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
Satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, grain sorghum, 
soybeans, and sunflowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, smooth brome, orchardgrass, intermediate 
wheatgrass, clover, and alfalfa. | 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are big and little bluestem, 
switchgrass, goldenrod, indiangrass, weatern 
wheatgrass, sideoats and blue grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are bur oak, green ash, honeylocust, apple, 
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hawthorn, dogwood, eastern cottonwood, hackberry, 
Chinese elm, mulberry, and black walnut. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are Scotch, Austrian, and 
ponderosa pine, redcedar, and Rocky Mountain juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are American plum, 
cotoneaster, sumac, western snowberry, honeysuckle, 
and buckbrush. 

Weiland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, prairie 
cordgrass, rushes, sedges, and reedgrasses. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfow! feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for оретапа wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, ring-necked pheasant, 
meadowlark, field sparrow, cottontail, and skunk. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include thrushes, 
woodpeckers, squirrels, raccoon, deer, and opossum. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, shore birds, 
muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, prairie grouse, coyote, badger, 
meadowlark, and prairie dog. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
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management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specitic 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
по! considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity; shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. | 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 
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Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
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the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the Soil), 
shrink-swell potential, frost action potential, and depth to 
8 high water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs.can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 13 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
Soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
Properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils, 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 
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Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
. Slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, up 
to 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
tandfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
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layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, депегайу less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of ‘each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
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after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more.than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 14, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. Ali other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
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are naturally tertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if scil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
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can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable . 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
К also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
_ supplement rainfall and support plant growth. The design 
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and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 19. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
СР, СМ, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 19. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 17 shows estimates of some characteristics and 
features that affect во! behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

- Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
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plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
Soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
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The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to contro! wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. ‘Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
Soil at various stages of decomposition. 

In table 17, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
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infiltration rate, and tilth. It is à source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfali or snowmelt and water.in swamps and marshes 
are not considered flooding. 

Table 18 gives the frequency and duration of flooding 
and the tima of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
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November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that аге not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors ог mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 18. 

An apparent water table is.a thick zone of free water 
in the soil. It is indicated by the level at which water 
Stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

‚ Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 


freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering index test data 


Table 19 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are 
described in the section “Soil series and their 
morphology.” The soil samples were tested by the 
Nebraska Department of Roads. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification —M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); Particle density, Method T100-757 (AASHTO). 
The group index number that is part of the AASHTO 
Classification is computed by using a system that has 
been modified by the Nebraska Department of Roads. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 20, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (Ust, meaning 
intermittently dry, plus o//, from Mollisol). 

GREAT GROUF. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soi! moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplustolls (Hap/, meaning 
minimal horizonation, plus usto//, the suborder of the 
Mollisois that have an ustic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. For example, the 
adjective Агас identifies the subgroup that receives less 
moisture than is typical for the great group. An example 
is Ardic Haplustolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed, nonacid, 
mesic Ardic Haplustolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (5). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (6). Unless otherwise stated, colors in 
the descriptions are for dry soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Detailed soil map units.” 


Bankard series 


The Bankard series consists of deep, somewhat 
excessively drained, rapidly permeable soils. These soils 
formed in sandy alluvium on botton lands. Slope ranges 
from 0 to 2 percent. 

Bankard soils are adjacent to McCook and Gibbon 
soils. Both McCook and Gibbon soils contain more clay 
and silt than the Bankard soils and have a mollic 
epipedon. Gibbon soils have a water table at a depth of 
1.5 to 3.5 feet. McCook and Bankard soils are in the 
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same positions in the landscape. Gibbon soils are in 
slightly lower positions. 

Typical pedon of Bankard loamy sand, 0 to 2 percent 
slopes, 300 feet east and 700 feet south of the 
northwest corner of sec. 17, T. 5 N., А. 35 М. 


Ар--0 to 6 inches; light brownish gray (10YR 6/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; soft, very friable; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

C—6 to 60 inches; light brownish gray (10YR 6/2) sand, 
brown (10YR 4/3) moist; single grained, loose; many 
fine and medium gravel and caliche fragments; 
strong effervescence; moderately alkaline. 


The A horizon has color value of 5 or 6 (3 through 5 
moist) and chroma of 2 through 4. It is typically loamy 
sand or sand. It is mildly or moderately alkaline. The C 
horizon has color value of 5 through 7 (3 through 5 
moist) and chroma of 2 through 4. It is typically sand or 
loamy sand and is from 5 to 12 percent gravel and 
caliche fragments. It is moderately or strongly alkaline. 


Bridget series 


The Bridget series consists of deep, well drained, 
moderately permeable soils on stream terraces and 
colluvial-alluvial foot slopes and fans. These soils formed 
in silty, calcareous, colluvial-alluvial sediments. Slope 
ranges from 0 to 6 percent. 

Bridget soils are similar to McCash and are commonly 
adjacent to Colby, Duroc, McCook, and Ulysses soils. 
McCash soils have a mollic epipedon more than 20 
inches thick. The steep sloping Colby soils lack a mollic 
epipedon. They are on uplands. Duroc soils have a 
mollic epipedon more than 20 inches thick and contain 
more clay than the Bridget soils do. Duroc and Bridget 
soils are in the same position on the landscape. McCook 
‘soils have stratified layers throughout the pedon and are 
below the Bridget soils on botton lands. Ulysses soils 
have more clay in the pedon and are on the uplands. 

Typical pedon of Bridget silt loam, 1 to 3 percent 
slopes, 450 feet south and 1,000 feet west of the 
northeast corner of section 7, T. 5 N., R. 34 W. 


Ар2—0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, friable: 
neutral; abrupt smooth boundary. 

А12—7 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, friable; mildly alkaline; clear smooth 
boundary. 
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AC—13 to 23 inches; light brownish gray (10YR 6/3) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure; slightly hard, friable; few 
soft white accumulations of carbonates; strong 
effervescence; moderately alkaline: clear smooth 
boundary. 

C—23 to 60 inches; pale brown (10YR 6/3) silt loam, 
grayish brown (10YR 5/2) moist; massive; soft, very 
friable; few small soft white accumulations of 
carbonates; strong effervescence; moderately 
alkaline. 


The solum ranges from 10 to 30 inches in thickness. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 2 or 3. It is typically silt loam and, less 
commonly, loam or very fine sandy loam. Reaction is 
neutral or mildly alkaline. The AC horizon has color value 
of 5 through 7 (4 or 5 moist) and chroma of 2 or 3. It is 
typically silt loam, and, less commonly, loam or very fine 
sandy loam, which has an average of 10 to 18 percent 
clay. The C horizon has color value of 6 through 8 (4 
through 6 moist) and chroma of 2 through 4. It is 
typically silt loam or very fine sandy loam. It is less 
commonly loam. 


Canyon series 


The Canyon series consists of shallow, excessively 
drained soils on uplands. These soils are moderately 
permeable above the bedrock. They formed in residuum 
weathered from weakly cemented caliche. Slope ranges 
from 15 to 60 percent. 

Canyon soils are commonly adjacent to Colby, Otero, 
and Ulysses soils. Colby soils are deep and formed in 
loess. They usually are above the Canyon soils in the 
landscape. Otero soils are deep and are colluvial. They 
are below the Canyon soils. Ulysses soils are deep and 
have more silt and clay than the Canyon soils have. 
They are usually in higher positions in the landscape. 

Typical pedon of Canyon loam from an area of 
Canyon-Otero-Rock outcrop complex, 15 to 60 percent 
slopes, 2,600 feet east and 2,000 feet south of the 
northwest corner of section 12, T. 5 N., А. 31 W. 


А1—0 to 4 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

AC—4 to 8 inches; pale brown (10YR 6/3) loam, dark 
grayish brown (10YR 4/2) moist; weak fine 
subangular blocky structure; soft, friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 
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C—8 to 20 inches; very pale brown (10YR 7/3) loam, 
yellowish brown (10YR 5/4) moist; massive; hard, 
firm; common medium caliche fragments; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

Cr—20 to 60 inches; light yellowish brown and white, 
weakly cemented caliche; violent effervescence. 


The thickness of solum ranges from 6 to 12 inches, 
and the depth to semiconsolidated bedrock ranges from 
6 to 20 inches. Reaction is mildly or moderately alkaline. 
Rock fragments are common in all horizons. Some 
pedons have a few granitic pebbles on the surface and 
mixed throughout the soil. 

The A horizon has color value of 4 through 7 (3 
through 6 moist) and chroma of 2 or 3. It is typically 
loam and, less commenly, fine sandy loam or gravelly 
loam. The AC horizon may be absent in some pedons. 
The AC and C horizons have color value of 6 through 8 
(4 through 7 moist) and chroma of 2 through 4. They are 
typically loam or gravelly loam. 


Colby series 


The Colby series consists of deep, well drained to 
excessively drained, moderately permeable soils on 
uplands. These soils formed in silty, calcareous loess. 
Slope ranges from 6 to 60 percent. 

Colby soils are commonly adjacent to Bridget, Canyon, 
Keith, Kuma, and Ulysses soils. Bridget soils have less 
clay than the Colby soils and have a mollic epipedon 7 
to 20 inches thick. They are below the Colby soils on 
stream terraces. Canyon soils are shallow to bedrock 
and are loamy. They generally are below the Colby soils. 
Keith and Kuma soils both have more clay than the 
Colby soils. Keith soils have a mollic epipedon 7 to 20 
inches thick, and Kuma soils have a mollic epipedon 
more than 20 inches thick. Keith and Kuma soils are 
more nearly level and are above the Colby soils on the 
landscape. Ulysses soils have a mollic epipedon 7 to 20 
inches thick. Ulysses soils are less sloping and have 
plane to concave slopes. 

Typical pedon of Colby siit loam in an area of Colby- 
Ulysses silt loams, 9 to 30 percent slopes, 2,300 feet 
west and 1,400 feet south of the northeast corner of 
section 10, T. 7 N., В. 32 W. 


А1--0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; slight 
effervescence; moderately alkaline; clear smooth 
boundary. 

AC—6 to 11 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable; violent effervescence; moderately alkaline; 
clear smooth boundary. 
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C—11 to 60 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; slightly 
hard, friable; few soft carbonate accumulations; 
violent effervescence; moderately alkaline. 


The solum ranges from 3 to 12 inches in thickness. 
Typically, these soils have carbonates at the surface, but 
some pedons do not have carbonates in the upper 6 
inches. 

The A horizon has color value of 5 through 7 (3 
through 5 moist) and chroma of 2 or 3. It is typically silt 
loam and less commonly loam or silty clay loam. The AC 
and C horizons have color value of 5 through 7 (4 
through 6 moist) and chroma of 2 through 4. They are 
typically silt loam and less commonly loam. Reaction is 
mildly or moderately alkaline. 


Duroc series 


The Duroc series consists of deep, well drained, 
moderately permeable soils in upland swales and on 
stream terraces. These soils formed in silty, local 
colluvium and alluvium. Slope ranges from 0 to 3 
percent. 

Duroc soils are similar to McCash soils and are 
commonly adjacent to Bridget, Colby, Keith, Kuma, 
McCash, and Ulysses soils. McCash soils have less clay 
than the Duroc soils. The McCash and Duroc soils are in 
the same positions on the landscape. Bridget soils have 
less clay and do not have a mollic epipedon below 20 
inches. They are in slightly higher positions in the 
landscape. Colby soils lack a mollic epipedon. Keith and 
Ulysses soils do not have a mollic epipedon that extends 
below a depth of 20 inches. They are in higher positions 
in the landscape. Kuma soils have a buried soil layer. 

Typical pedon of Duroc silt loam, 0 to 1 percent 
slopes, 300 feet west and 1,600 feet north of the 
southeast corner of section 23, T. 7 N., R. 32 W. 


Ар--0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

A12—7 to 14 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak fine 
subangular blocky structure; slightly hard, friable; 
mildly alkaline; clear smooth boundary. 

B2—14 to 30 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable; 
mildly alkaline; gradual smooth boundary. 
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B3ca—30 to 50 inches; light brownish gray (10YR 6/2) 
silt loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; 
Slightly hard, friable; calcium carbonates occur as 
concretions and in thin seams and streaks; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. | 

С--50 to 60 inches; рае brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable; few fine soft masses of calcium carbonates; 
strong effervescence; moderately alkaline. 


The mollic epipedon is from 20 to 50 inches thick. 
Calcareous material ranges in depth from 10 to 36 
inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 2 or 3. It is typically silt loam and less 
commonly loam or very fine sandy loam. The B horizon 
has color value of 5 through 7 (3 through 5 moist) and 
chroma of 2 through 4. It is typically silt loarn and, less 
commonly, loam or light silty clay loam that has an 
average of 18 to 30 percent clay. The C horizon has 
color value of 5 through 7 (4 through 6 moist) and 
chroma of 2 through 4. Reaction is moderately or 
strongly alkaline. 


Gannett series 


The Gannett series consists of deep, very poorly 
drained, moderately permeable soils on bottom lands. 
These soils formed in silty and loamy, calcareous 
alluvium. Slope ranges from 0 to 2 percent. 

The Gannett soil in this survey area is higher in silt 
content than the defined range for the Gannett series. 
This difference does not alter the usefulness or behavior 
of the soil. 

Gannett soils are adjacent to Fluvaquents and Gibbon 
and McCook soils. Fluvaquents are very poorly drained 
and in depressional areas. They are usually covered with 
shallow water. Gibbon soils are somewhat poorly drained 
and have a water table from 1.5 to 3.5 feet below the 
surface. McCook soils are well drained. Both soils are in 
slightly higher positions in the landscape. 

Typical pedon of Gannett silt loam, 0 to 2 percent 
slopes, 1,300 feet east and 1,000 feet north of the 
southwest corner of section 16, T. 8 N., В. 32 W. 


А1—0 to 4 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; hard, friable; violent 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

AC—4 to 20 inches; gray (10YR 5/1) silt loam, black 
(10YR 2/1) moist; common fine faint (10YR 4/4) 
mottles; weak fine subangular blocky structure; hard, 
friable; violent effervescence; moderately atkaline; 
abrupt smooth boundary. 
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C1—20 to 32 inches; gray (5Y 6/1) very fine sandy 
loam, dark gray (5Y 4/1) moist; common fine distinct 
(2.5Y 6/4) mottles; massive; slightly hard, friable; 
slight effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—32 to 60 inches; gray (SY 5/1) very fine sandy 
loam, very dark gray (БҮ 3/1) moist; massive; 
slightly hard, friable; strong effervescence; 
moderately alkaline. 


The solum ranges from 7 to 24 inches in thickness, 
and the mollic epipedon ranges from 7 to 20 inches in 
thickness. Reaction is mildly alkaline or moderately 
alkaline. 

The A horizon has hue of 10YR or 2.5Y, color value of 
3 through 5 (2 or 3 moist), and chroma of 1 or 2. It is 
typically silt loam, but the range includes very fine sandy 
loam or silty clay loam. The C horizon has hue of 10YR 
through 5Y, color value of 5 through 7 (2 through 5 
moist), and chroma of 1 or 2. Texture is silt loam or very 
fine sandy loam. 


Gibbon series 


The Gibbon series consists of deep, somewhat poorly 
drained, moderately permeable soils on bottom lands. 
These soils formed in silty, calcareous alluvium. Slope 
ranges from 0 to 2 percent. 

The Gibbon soil in this survey area contains less clay 
and is slightly browner in color in the upper part of the 
subsoil than is defined as the range for the Gibbon 
series. This difference does not alter the usefulness or 
behavior of the soil. 

Gibbon soils are commonly adjacent to Fluvaquents 
and Gannett and McCook soils. Fluvaquents and 
Gannett soils are very poorly drained and in depressional 
areas. Fluvaquents usually have shallow water over the 
Surface. Gannett soils have a seasonal high water table 
that ranges from 0.5 foot above the surface to 1.0 foot 
below the surface. McCook soils are well drained, and 
the water table is below a depth of 5 feet. They are in 
slightly higher positions in the landscape. 

Typical pedon of Gibbon silt loam, 0 to 2 percent 
slopes, 2,000 feet east and 2,220 feet north of the 
southwest corner of section 24, T. 7 N., R. 31 W. 


Ар—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

AC—7 to 11 inches; grayish brown (10YR 5/2) silt loam, 
dark graytsh brown (10YR 4/2) moist; weak fine 
subangular blocky structure; slightly hard, friable; 
few soft white accumulations of carbonates; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 
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C1—11 to 18 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; 
common fine faint (10YR 4/4) mottles; massive; 
slightly hard, friable; thin stratification of darker 
material; few soft white accumulations of 
carbonates; strong effervescence; moderately 
alkaline; clear smooth boundary. 

C2—18 to 25 inches; light brownish gray (10YR 6/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; slightly hard, friable; few small soft white 
accumulations of carbonates; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C3—25 to 46 inches; light gray (2.5Y 7/2) silt loam, 
grayish brown (2.5Y 5/2) moist; common fine faint 

. (10УВ 4/4) mottles; massive; slightly hard, friable; 
few small soft white accumulations of carbonates; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

C4—46 to 60 inches; gray (БҮ 6/1) silt loam, olive gray 
(5Y 5/2) moist; common fine distinct (10ҮА 4/4) 
mottles; massive; slightly hard, friable; few small soft 
accumulations of carbonates; strong effervescence; 
moderately alkaline. 


The solum ranges from 7 to 30 inches in thickness, 
and the mollic epipedon ranges from 7 to 20 inches in 
thickness. 

The A horizon has color value of 3 through 5 (2 or 3 
moist) and chroma of 1 or 2. It is typically silt loam and, 
less commonly, loam or very fine sandy loam. The C 
horizon has hue of 5Y through 10YR, color value of 5 
through 7 (3 through 5 moist), and chroma of 1 or 2. It is 
typically silt loam or loam and, less commonly, very fine 
sandy loam that has an average clay content of less 
than 18 percent. Reaction is mildly or moderately 
alkaline. 


Jayem series 


The Jayem series consists of deep, well drained, 
moderately rapidly permeable soils on uplands. These 
soils formed in sandy textured eolian material. Slope 
ranges from 0 to 9 percent. 

Jayem soils are similar to Sarben soils and are 
adjacent to Keith, Kuma, McCash, Sarben, and Valent 
soils in the landscape. Sarben soils do no have a mollic 
epipedon and are usually more sloping. Sarben and 
Jayem soils are in the same positions in the landscape. 
Keith and Kuma soils contain more clay in the subsoil 
than the Jayem soils. McCash soils have a mollic 
epipedon that is thicker than 20 inches. They are in 
depressional areas. Valent soils contain more sand and 
are more sloping than Jayem soils. 

Typical pedon of Jayem loamy very fine sand, 0 to 3 
percent slopes, 1,750 feet north and 90 feet west of the 
southeast corner of section 24, T. 8 N., А. 35 W. 
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Ар—0 to 6 inches; brown (10YR 5/3) loamy very fine 
sand, dark grayish brown (10YR 3/3) moist; weak 
fine granular structure; soft, very friable; neutral; 
abrupt smooth boundary. | 

A12—6 to 10 inches; dark grayish brown (10YR 4/2) 
very fine sandy loam, very dark grayish brown (1 OYR 
3/2) moist; weak medium and fine subangular 
blocky structure; soft, very friable; neutral; clear 
smooth boundary. 

B2—10 to 30 inches; brown (10YR 5/3) loamy very fine 
sand, dark brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; soft, very friable; neutral; gradual 
wavy boundary. 

C—30 to 60 inches; light yellowish brown (10YR 6/4) 
loamy very fine sand, brown (10YR 5/3) moist; 
massive; soft, very friable; neutral. 


The mollic epipedon ranges from 7 to 20 inches thick. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 2 or 3. It is dominantly loamy, very fine 
sand and, less commonly, very fine sandy loam or fine 
sandy loam. The B2 horizon has value of 5 or 6 (3 
through 5 moist) and chroma of 2 through 4. It is 
commonly loamy very fine sand or very fine sandy loam. 
It has color value of 5 or 6 (4 or 5 moist) and chroma of 
2 through 4. It is neutra! or mildly alkaline. 


Keith series 


The Keith series consists of deep, well drained, 
moderately permeable soils. These soils are mostly on 
uplands, but a few small areas are on stream terraces. 
They formed in silty, calcareous loess. Slope ranges 
from 0 to 6 percent. 

Keith soils are similar to Кита 5015 and are commonly 
adjacent to Colby, Duroc, Kuma, and Ulysses soils and 
the Scott Variant. Kuma soils have a mollic epipedon 
thicker than 20 inches. The strongly sloping to steep 
Colby soils lack a mollic epipedon and are typically 
below Keith soils. Duroc soils contain less clay in the 
subsoil than Keith soils, and the Scott Variant contains 
more clay in the subsoil. The Scott Variant is in shallow 
depressions. Ulysses soils contain less clay in the 
subsoil. They are typically below Keith soils and are 
steeper. 

Typical pedon of Keith silt loam, 1 to 3 percent slopes, 
150 feet north and 340 feet west of the southeast corner 
of section 5, T. 6 N., В. 32 W. 


Ар--0 to 8 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; slightly acid; 
abrupt smooth boundary. 
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A12—8 to 12 iriches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse prismatic structure parting to weak fine 
granular; soft, very friable; slightly acid; clear smooth 
boundary. 

B21t—12 to 18 inches; brown (10YR 5/3) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; neutral; 
clear, smooth boundary. 

В221—18 to 25 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; neutral; 
clear, smooth boundary. 

83—25 to 29 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; soft, very friable; mildly alkaline; 
clear smooth boundary. 

C1ca—29 to 39 inches; light gray (10YR 7/2) silt loam, 
pale brown (10YR 6/3) moist; massive; soft, very 
friable; few white mycelia of calcium carbonate; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

С2--39 to 60 inches; light gray (10YR 7/2) silt loam, 
light brownish gray (10YR 6/2) moist; massive; soft, 
very friable; strong effervescence; moderately 
alkaline. 


The solum ranges from 16 to 36 inches in thickness. 
The mollic epipedon ranges from 8 to 20 inches in 
thickness. Carbonates are at a depth of 14 to 33 inches. 

The A horizon has a color value of 4 or 5 (2 or 3 
moist) and chroma of 1 or 2. It is typically silt loam and, 
less commonly, fine sandy loam, loam, or very fine 
sandy loam. The B2t horizon has color value of 4 
through 6 (2 through 5 moist) and chroma of 2 or 3. The 
darker colors are in the upper part. The B2t horizon is 
silt loam, silty clay loam, or loam that has a range of 25 
to 33 percent. Where the B2t horizon is loam, content of 
very fine sand is high. The C1ca and C2 horizons have 
hue of 10YR or 2.5Y, color value of 6 to 8 (5 or 6 moist), 
and chroma of 2 or 3. The C horizon is silt loam or loam. 
It is mildly or moderately alkaline. 


Kuma series 


The Kuma series consists of deep, well drained, 
moderately permeable or moderately slowly permeable 
Soils on uplands. These soils formed in loess over a 
buried soil that also formed in loess. Slope ranges from 
0 to 6 percent. 

Kuma soils are similar to the Keith soils and are 
commonly adjacent to Colby, Duroc, Keith, and Ulysses 
soils and Scott Variant. Keith soils have a mollic 
epipedon less than 20 inches thick. Both the Duroc and 
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Keith soils and the Kuma soils are in similar positions in 
the landscape. Colby soils lack a mollic epipedon and 
are steeper. Duroc soils contain less clay in the subsoil 
than the Kuma soils. Scott soils contain more clay in the 
subsoil and are in shallow depressions. Ulysses soils 
have a mollic epipedon less than 20 inches thick and 
contain less clay in the subsoil. They usually are above 
the Kuma soils. 

Typical pedon of Kuma silt loam, 1 to 3 percent 
slopes, 100 feet west and 1,700 feet north of the 
southeast corner of section 20, T. 5 N., R. 32 W. 


Ap—9 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; slightly hard, friable; 
neutral; abrupt smooth boundary. 

81—7 to 16 inches; dark gray (10Y 4/1) silt loam, very 
dark gray (10YR 3/1) moist; weak fine subangular 
blocky structure; slightly hard, friable; neutral; clear 
smooth boundary. 

B21t—16 to 22 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure parting 
to moderate medium subangular blocky; hard, firm; 
neutral; clear smooth boundary. 

B22t—22 to 31 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate coarse prismatic structure parting to 
moderate medium subangular blocky; hard, firm; 
mildly alkaline; clear smooth boundary. 

B23tb—31 to 44 inches; dark gray (10YR 4/1) silty clay 
loam, very dark brown (10YR 2/2) moist; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; slightly hard; friable: 
mildly alkaline; clear smooth boundary. 

B3cab—44 to 54 inches; light brownish gray (10YR 6/2) 
silt loam, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure; soft, very 
friable; many mycelia-like calcium carbonates 
concentrated in the structural cracks and on faces 
of peds; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

C—54 to 65 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; massive; soft, very friable; 
strong effervescence; moderately alkaline. 


The solum ranges from 30 to 60 inches or more in 
thickness. The mollic epipedon is from 20 to 50 inches 
thick. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 1 through 3. It is typically silt loam and, 
less commonly, loam. The B2t horizon has color value of 
4 or 5 (2 or 3 moist) and chroma of 1 to 3. It is typically 
Silty clay loam or loam. The B2tb and B2tcab horizons 
have color value of 4 through 7 (2 through 6 moist) and 
chroma of 1 through 4. They are typically silty clay loam 
or loam. The C horizon has color value of 6 or 7 (5 or 6 
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moist) and chroma of 2 through 4. It is typically silt loam 
and, less commonly, light silty clay loam or loam. It is 
moderately or strongly alkaline. 


McCash series 


The McCash series consists of deep, well drained, 
moderately permeable soils in upland swales. These 
soils formed in loamy and sandy colluvial material. Slope 
ranges from 0 to 3 percent. 

McCash soils are similar to Bridget and Duroc soils 
and are commonly adjacent to Duroc, Jayem, Kuma, and 
Sarben soils in the landscape. Bridget soils have a mollic 
epipedon less than 20 inches thick. Duroc and Kuma 
soils contain more clay throughout than the McCash 
soils. Duroc and McCash soils are in similar positions in 
the landscape. Jayem soils contain less silt in the subsoil 
than the McCash soils and have a mollic epipedon less 
than 20 inches thick. Sarben soils contain less silt in the 
subsoil and lack a mollic epipedon. Kuma, Jayem, and 
Sarben soils are in higher positions in the landscape. 

Typical pedon of McCash very fine sandy loam, 0 to 1 
percent slopes, 50 feet south and 475 feet east of the 
northwest corner of section 35, T. 7 N., Я. 31 W. 


Ар—0 to 8 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 3/3) moist; weak fine 
granular structure; slightly hard, very friable; neutral; 
abrupt smooth boundary. 

A12—8 to 15 inches; dark grayish brown (10YR 4/2) 
very fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky structure; 
slightly hard, very friable; mildly alkaline; clear 
smooth boundary. 

B21—15 to 24 inches; dark grayish brown (10YR 4/2) 
very fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic structure parting 
to weak medium subangular blocky; slightly hard, 
very friable; mildly alkaline; clear smooth boundary. 

B22—24 to 36 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 3/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; mildly 
alkaline; gradual wavy boundary. 

C—36 to 60 inches; brown (10 YR 5/3) loamy very fine 
sand, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, very friable; mildly alkaline. 


The solum ranges from 24 to 54 inches in thickness, 
and the mollic epipedon ranges between 20 and 54 
inches in thickness. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 2 or 3. It is typically very fine sandy loam 
and, less commonly, loamy very fine sand or silt loam. 
Reaction ranges from slightly acid to mildly alkaline. The 
B2 horizon has color value of 4 or 5 (2 or 3 moist) and 
chroma of 2 or 3. it is typically very fine sandy loam and, 
less commonly, loamy very fine sand or silt loam. Clay 
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content averages from 8 to 18 percent. Reaction ranges 
from slightly acid to mildly alkaline. The C horizon has 
color value of 5 through 7 (4 or 5 moist) and chroma of 
2 or 3. It is typically loamy very fine sand and, less 
commonly, very fine sandy loam or fine sandy loam. 
Reaction is neutral or mildly alkaline. In the map unit 
MaB, the mollic epipedon is less than 20 inches thick, 
but this difference does not alter the usefulness or 
behavior of the soil. 


McCook series 


The McCook series consists of deep, well drained or 
moderately well drained, moderately permeable soils on 
bottom lands. These soils formed in stratified, 
calcareous, silty alluvium. Slope ranges from 0 to 3 
percent. 

McCook soils are commonly adjacent to Bridget, 
Bankard, Duroc, Gannett, and Gibbon soils. Bridget soils 
are not stratified and are in higher positions on terraces. 
Bankard soils are sandy throughout. Bankard and 
McCook soils are in the same positions in the landscape. 
Duroc soils have more clay, have darker colors below a 
depth of 20 inches, and are in higher positions on 
terraces. Gannett soils are very poorly drained and have 
a water table that ranges from 0.5 foot above the 
surface to 1.0 foot below the surface. Gannett soils are 
in lower positions in the landscape. Gibbon soils are 
somewhat poorly drained and have a water table from 
1.5 to 3.5 feet below the surface. The Gibbon and 
McCook soils are in the same positions in the landscape. 

Typical pedon of McCook silt loam, occasionally 
flooded, 0 to 2 percent slopes, 20 feet north and 1,050 
feet east of the southwest corner of section 19, T. 5 N., 
R. 34 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A12—6 to 12 inches; grayish brown (10YR 5/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, friable; slight effervescence; mildly 
alkaline; clear smooth boundary. 

AC—12 to 24 inches; pale brown (10YR 6/3) silt loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C1—24 to 36 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak fine subangular 
blocky structure; slightly hard, friable; fine 
stratification; strong effervescence; moderately 
alkaline; clear smooth boundary. 
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C2—36 to 53 inches; very pale brown (10YR 7/3) very 
fine sandy loam, brown (10YR 5/3) moist; massive, 
but bedding planes are evident; slightly hard, friable; 
fine stratification; strong effervescence; moderately 
alkaline; abrupt smooth boundary. 

ИСЗ—53 to 60 inches; pale brown (10YR 6/3) sand and 
coarse sand, brown (10YR 5/3) moist; common fine 
faint mottles; massive; loose; slight effervescence; 
mildly alkaline. 


The solum ranges from 16 to 33 inches in thickness, 
and the mollic epipedon ranges from 7 to 20 inches in 
thickness. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 1 or 2. It is typically silt loam and, less 
commonly, loam or very fine sandy loam. The AC and C 
horizons have color value of 5 through 7 (4 through 6) 
moist and chroma of 2 or 3. Strata in these horizons 
have chroma of 1. These horizons are silt loam or very 
fine sandy loam. A buried A horizon, or thin strata of 
Slightly coarser to finer textured material, is under the AC 
horizon in some pedons. 

In the map unit MfB, the surface layer lacks a mollic 
epipedon and is stratified in the upper part, but these 
differences do not alter the usefulness or behavior of the 
Soil. 


Otero series 


The Otero series consists of deep, somewhat 
excessively drained, moderately rapidly permeable soils. 
These soils formed on colluvial fans below escarpments 
of sedimentary rock. Slope ranges from 15 to 30 
percent. 

Otero soils are commonly adjacent to Bridget and 
Canyon soils. Bridget soils contain more silt throughout 
than the Otero soils. They are less sloping and below 
the Otero soils. Canyon soils are shallow to bedrock and 
are in higher positions in the landscape. 

Typical pedon of Otero loam from an area of Canyon- 
Otero-Rock outcrop complex, 15 to 60 percent slopes, 
2,200 feet west and 650 feet south of the northeast 
corner of section 6, T. 5 N., R. 34 W. 


А1—0 to 5 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown.(10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1—5 to 48 inches; brown (10YR 5/3) loam, dark 
grayish brown (10YR 4/2) moist; massive; slightly 
hard, friable; common small caliche limy chips and 
fragments; sandstone fragments; strong 
effervescence; moderately alkaline; gradual wavy 
boundary.: 
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C2—48 to 60 inches; pale brown (10YR 6/3) loam; 
massive; slightly hard, friable; many small and large 
caliche chips and fragments; violent effervescence; 
moderately alkaline. 


The solum ranges from 4 to 12 inches in thickness. 
Some pedons have a transitional horizon. 

The A horizon has color value of 5 through 7 (3 
through 6 moist) and chroma of 2 through 4. It is 
typically loam and, less commonly, sandy loam. Reaction 
is mildly alkaline or moderately alkaline. The C horizon 
has color value of 5 through 7 (4 through 6 moist). It is 
typically loam or gravelly loam. Reaction is moderately or 
strongly alkaline. 


Sarben series 


The Sarben series consists of deep, well drained, 
moderately rapidly permeable soils on uplands. These 
soils formed in sandy eolian materials. Slope ranges 
from 0 to 60 percent. 

Sarben soils are similar to Jayem soils and are 
commonly adjacent to Jayem, Keith, Kuma, McCash, and 
Valent soils. Jayem soils have a mollic epipedon and are 
in less sloping areas. Keith and Kuma soils have a mollic 
epipedon and contain more clay throughout than the 
Sarben soils. Both soils are less sloping. McCash soils 
have a mollic epipedon thicker than 20 inches and are in 
depressional areas. Valent soils contain more sand than 
the Sarben soils and are higher in the landscape. 

Typical pedon of Sarben loamy very fine sand, 6 to 9 
percent slopes, 1,000 feet south and 2,250 feet east of 
the northwest corner of section 34, T. 7 N., R. 31 W. 


А1—0 to 6 inches; dark grayish brown (10YR 4/2) loamy 
very fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
slightly acid; clear smooth boundary. 

AC—6 to 14 inches; brown (10YR 5/3) loamy very fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; soft, very 
friable; slightly acid; clear smooth boundary. 

C1—14 to 24 inches; pale brown (10YR 6/3) loamy very 
fine sand, grayish brown (10YR 5/2) moist; massive; 
Soft, very friable; neutral. 

C2—24 to 60 inches; very pale brown (10YR 7/3) loamy 
very fine sand, pale brown (10YR 6/3) moist; 
massive; soft, very friable; neutral. 


The solum ranges from 8 to 22 inches in thickness. 
Carbonates are typically below a depth of 40 inches but 
range in depth from 24 inches to more than 60 inches. 

The A horizon has color value of 4 through 6 (3 or 4 
moist) and chroma of 2 or 3. It is commonly loamy very 
fine sand and, less commonly, fine sandy loam or loamy 
fine sand. Reaction is slightly. acid or neutral. The C 
horizon has color value of 5 through 8 (4 to 6 moist) and 
chroma of 2 or 3. It is commonly loamy fine sand or 
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loamy very fine sand and, less commonly, fine sandy 
loam or very fine sandy loam. 


Scott Variant 


The Scott Variant consists of deep, poorly drained, 
slowly permeable soils in upland depressions. This soil 
formed in silty loess that has been modified by water. 
Slope ranges from 0 to 1 percent. 

The Scott Variant is adjacent to Keith and Kuma soils. 
Both have less clay in the subsoil than the Scott Variant, 
are well drained, and are in higher positions in the 
landscape. 

Typical pedon of Scott Variant silty clay loam, 0 to 1 
percent slopes, 1,290 feet east and 2,060 feet south of 
the northwest corner of section 32, T. 5 N., R. 34 W. 


Ар—0 to 5 inches; dark gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) moist; moderate fine granular 
structure; very hard, firm; slightly acid; abrupt 
smooth boundary. 

B21t—5 to 18 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist; strong medium 
subangular blocky structure; extremely hard, very 
firm; shiny faces on most ped surfaces; neutral; 
clear smooth boundary. 

B22t—18 to 30 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist; strong coarse 
prismatic structure parting to moderate medium 
subangular blocky; extremely hard, very firm; shiny 


faces on most peds; neutral; clear smooth boundary. 


B23t—30 to 46 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; strong 
coarse prismatic structure parting to moderate 
medium subangular blocky; extremely hard, very 
firm; shiny faces on most ped surfaces; neutral; 
clear smooth boundary. 

B3t—46 to 60 inches; gray (10YR 5/1) silty clay loam, 
very dark gray (10YR 3/1) moist; moderate medium 
subangular blocky structure; very hard, very firm; 
slight effervescence; mildly alkaline. 


The solum ranges from 27 to 56 inches in thickness. 
Carbonates are at a depth of 35 to 60 inches. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 1 or 2. It is typically silty clay loam or silt 
loam. The B2t horizon has hue of 10YR or 2.5Y, color 
value of 3 through 5 (2 or 3 moist), and chroma of 1 or 
2. It is typically silty clay loam or clay loam that has an 
average of 27 to 35 percent clay. The C horizon has a 
hue of 10YR or 2.5Y, color value of 5 through 7 (4 
through 6 moist), and chroma of 2 through 4. 


Ulysses series 


The Ulysses series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
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formed in silty, calcareous loess. Slope ranges from 3 to 
15 percent. 

Ulysses soils are commonly adjacent to Colby, Keith, 
and Kuma soils. Colby soils do not have a mollic 
epipedon and are typically steeper. Both Keith and Kuma 
soils have more clay in the subsoil than the Ulysses 
soils, and Kuma soils have a mollic epipedon thicker 
than 20 inches. Both Keith and Kuma soils are typically 
less sloping. 

Typical pedon of Ulysses silt loam from an area of 
Colby-Ulysses silt loams, 9 to 30 percent slopes, 50 feet 
south and 1,320 feet west of the northeast corner, 
section 16, T. 5 N., R. 31 W. 


А1—0 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium granular structure; slightly hard, 
friable; neutral; clear smooth boundary. 

B2—10 to 17 inches; grayish brown (10YR 5/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable; slight effervescence; mildly alkaline; clear 
smooth boundary. 

Cica—17 to 24 inches; light brownish gray (10YR 6/2) 
silt loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; slightly hard, friable; 
common soft white accumulations of carbonates; 
strong effervescence; moderately alkaline; clear 
smooth boundary. 

C2—-24 to 60 inches; very pale brown (10YR 7/3) silt 
loam, pale brown (10YR 6/3) moist; massive; slightly 
hard, very friable; few. soft white accumulations of 
carbonates; violent effervescence; moderately 
alkaline. 


The solum ranges from 11 to 24 inches in thickness. 
The mollic epipedon ranges from 7 to 20 inches in 
thickness. Carbonates are at a depth of 7 to 15 inches. 
Reaction ranges from neutral to moderately alkaline 
throughout the pedon. 

The A horizon has color value of 4 or 5 (2 or 3 moist) 
and chroma of 2 or 3. It is dominantly silt loam and, less 
commonly, very fine sandy loam or loam. The B2 horizon 
has color value of 4 through 6 (3 or 4 moist) and chroma 
of 2 or 3. It is typically silt loam or light silty clay loam 
that averages from 21 to 32 percent clay. The C horizon 
has color value of 5 through 7 (4 through 6 moist) and 
chroma of 2 through 4. 


Valent series 


The Valent series consists of deep, excessively 
drained, rapidly permeable soils in sandhills. These soils 
formed in noncalcareous, eolian sands. Slope ranges 
from 3 to 60 percent. 

Valent soils are commonly adjacent to Jayem and 
Sarben soils. Jayem soils have a mollic epipedon and 
are less sloping. Sarben soils have more silt and clay 
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throughout the profile than the Valent soils. The Sarben 
and Valent soils are in similar positions in the landscape. 

Typical pedon of Valent fine sand, rolling, 400 feet 
south and 200 feet west from center of section 15, T. 8 
N., В. 32 W. 


А1—0 to 7 inches; brown (10YR 4/3) fine sand, dark 
grayish brown (10YR 4/2) moist; weak fine granular 
structure parting to single grain; loose; neutral; 
gradual wavy boundary. 

C—7 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; neutral. 


The solum ranges from 3 to 10 inches in thickness. 

The A horizon has a color value of 5 or 6 (3 through 5 
moist). It is fine sand or loamy fine sand. The C horizon 
is fine sand or sand. It is neutral or mildly alkaline. 


formation of the soils 


The characteristics of a soil in any given place are 
determined by (1) the physical and mineralogical 
composition of the parent material, (2) the climate under 
which the soil material has accumulated and existed 
since accumulation, (3) the plant and animal life on and 
in the soil, (4) the relief or lay of the land and (5) the 
length of time the forces of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a naturai body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and can determine it almost entirely. Finally, time is 
needed for changing the parent material into a soil 
profile. It may be much or little, but some time is always 
required for differentiation of soil horizons. Usually a long 
time is required for the development of distinct horizons. 

The factors of soil formation are so closely 
intermingled in their effects on the soil that few 
generalizations can be made regarding the effect of any 
one factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
unknown. 


parent material 


The soils in Hayes County formed in several kinds of 
material, such as loess, eolian sand, colluvium, and 
alluvium. There are also outcrops of rocks from the 
Ogallala Formation. The soils that formed in material 
weathered from bedrock are the Canyon soils. 

Loess, or wind-deposited silt, is the parent material of 
soils throughout a large part of the county. Peoria Loess 
is a friable, massive, light gray or pale brown silt loam. It 
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is calcareous and contains a few lime concretions. In 
Hayes County it ranges from a few feet to more than 80 
feet in thickness. Keith, Colby, and Ulysses soils formed 
in this material. 

Eolian sand is pale brown and very pale brown soil 
material deposited by wind. This material ranges from 
less than 5 feet thick to many feet in thickness. Soils 
formed in eolian sand are mostly coarse textured and 
excessively drained. In some places, however, they 
consist of well drained sand that contains silt and clay. 
Valent soils formed in coarse eolian sand in the 
sandhills. They are mostly gently sloping to rolling and 
hilly. They are immature soils that have a thin surface 
layer and lack well developed horizons. Jayem, Sarben, 
and McCash soils formed in sandy to loamy eolian 
material in transitional areas between the eolian sand 
and loess. McCash soils are in lower swales. 

Colluvium is soil material that accumulated as a result 
of combined forces of gravity and water. This material is 
on foot slopes at the base of loess hills that border the 
larger drainageways. It is pale brown, calcareous silt 
ioam. The Bridget and Duroc soils formed in colluvium. 

Alluvium is a heterogeneous mixture of silt, sand, and 
clay deposited by water. It is on flood plains and at the 
bottom of canyons. McCook, Gibbon, and Gannett soils 
formed in alluvium. McCook soils are well drained or 
moderately well drained. Gibbon soils are somewhat 
poorly drained, and Gannett soils are very poorly 
drained. 


climate 


Climate influences formation of soils both directly and 
indirectly. | weathers and reworks the parent material by 
rainfall, temperature, and wind. It affects the soils 
indirectly by the amount and kind of vegetation and 
animal life sustained. 

In Hayes County the average annual precipitation is 
about 19 inches. Sufficient moisture has moved through 
the soil to leach free lime from the surface layer to the 
subsoil and, in some soils, to the upper part of the 
underlying material. In a few soils moisture has moved 
clay particles from the suface layer downward into the 
subsoil. This is especially evident in depressions where 
ponding has increased the water movement into and 
through the soil and has formed a claypan type of 
subsoil. Where slopes are steep, erosion has reduced 
the thickness of the surface layer. On low-lying bottom 


‘land, excessive runoff of rainfall or snowmelt results in 


flooding and deposition of sediment, which influences 
the soil characteristics. 

Temperature influences soil formation. Hot weather in 
summer and abundant soil moisture speeds chemical 
weathering. Alternate freezing and thawing and wetting 
and drying aid in the development of granular structure 
in the surface layer. | 
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Northwest winds have influenced the distribution of 
eolian sand and loess. In winter snow accumulates on 
the southeast-facing slopes, which adds moisture to the 
soil and increases vegetative growth. This, in turn, 
causes both deeper leaching and an added amount of 
organic matter. Soil blowing results in a thinned surface 
layer. Movement of soil material by wind is most active 
on the sandier soils. 


plants and animal life 


Plants and animals on and in the soil actively influence 
in the soil forming process. 

Prairie grasses provide the organic matter that has 
accumulated in the soils. This organic matter has 
darkened the color of the surface layer and parts of the 
subsoil. The largest amount of organic matter is 
generally near the surface and generally declines 
gradually as depth increases. Keith soils, for example, 
have a fairly large amount of organic matter in the 
surface layer. They have dark colors to a depth of 10 to 
20 inches. Below this the colors become lighter as the 
amount of organic matter decreases. 

In contrast to the Keith soils, the Scott Variant formed 
in depressions. The additional moisture produces more 
tall grasses and, consequently, more organic matter. As 
a result, soils in moist sites have organicly enriched 
layers that are thicker and darker colored than those on 
uplands where moisture moves off the soil more rapidly. 

Kuma soils have a buried layer 2 to 4 feet below the 
surface in which there is increased organic matter. 

Animals and insects mix the darkened, organic-rich 
layers and the mineral-rich material from below. Rodent 
burrows filled with soil material of a contrasting color are 
evidence of animal activity in the soil. Worms and 
burrowing insects mix the soil material, improve 
granulation, and increase the availability of plant 
nutrients. 

Micro-organisms are an important factor in soil 
development. They aid the decomposition of organic 
matter into nutrients that can be used by plants. Some 
bacteria perform specific processes, such as using 
nitrogen gas from the atmosphere or transforming 
ammonium nitrogen into nitrate nitrogen. 

Man's activities are a major influence in soil formation. 
Through his management of soils for increased 
production and the introduction of drainage, irrigation, 
summer fallow, and soil conservation practices, the soil- 
water erosion relationship that existed for several 
thousand years has changed. Removing the grass cover 
has exposed the fertile surface layer to erosion. 
Drainage increases chemical activity and weathering in 
poorly drained soils. Irrigation and summer fallow 
increase the moisture supply in the soil, which results in 
increased chemical weathering and greater water 
movement through the soil. Man's activities have an 
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immediate effect upon both rate and direction of soil 
forming processes. 


relief 


Relief, or lay of the land, is an important factor in the 
formation of soils in Hayes County. 

Steepness, shape, length, and direction of slope affect 
runoff, erosion, and the amount of moisture available for 
soil development. For example, moderately steep and 
steep Colby soils have a thin surface layer, which is the 
result of the combined effects of excessive runoff, 
erosion, insufficient moisture to produce the large 
amounts of vegetation needed to increase organic 
matter, and insufficient moisture for subsoil development. 

In nearly level to gently sloping Keith and Kuma soils, 
water infiltrates into the soil instead of running off. These 
soils have a surface layer that is moderately thick to 
thick. The increased soil moisture has stimulated 
development of the subsoil by leaching carbonates and 
clay particles from the surface layer into a lower horizon. 

The shape of the slope is often important in soil 
formation. The upper part of the steeply sloping Colby 
and Ulysses silt loams, 9 to 30 percent slopes, is 
commonly convex. Water is shed rapidly, and only a 
limited amount enters the soil. Soils that have a thin 
surface layer and lack subsoil development, as in the 
Colby series, formed in these areas. Where the slope is 
plane or concave, a thicker surface layer and subsoil 
formed. 

The influence of shape of slope is also evident in 
nearly level areas in Hayes County. Upland depressions 
receive additional moisture that runs off from higher lying 
surrounding areas. This additional moisture has 
contributed to the development of a thick claypan 
subsoil. The Scott Variant, for example, formed in 
depressions. 

On bottom land, the water table is closest to the 
surface where the relative elevation is lowest. When the 
Soil is saturated, many physical and chemical reactions 
are altered. Downward movement of water is restricted. 
Anaerobic reaction becomes dominant because the lack 
of oxygen inhibits growth of bacteria. These soils tend to 
be colder than soils that are aerobic. In Gannett soils the 
ground water is at or near the surface. 

Bottom land, because of the relatively low-lying 
position, commonly receives additional sediment from 
flooding. This usually prevents normal soil formation. 
Each period of flooding and deposition provides new soil 
parent material and starts another cycle of soil 
development. 


time 


Time, in soil formation, begins once a land surface is 
reasonably stabilized. Several thousand years are 
required for the formation of a mature soil, but younger 
Soils have formed in a few tens to hundreds of years. 
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Mature soils commonly have a darkened surface layer, а 
clay enriched subsoil, and a horizon where calcium 
carbonate has. accumulated. Such soils as Keith, Kuma, 
and Scott Variant are mature soils in Hayes County. 
They are approaching an equilibrium with their 
environment. An example of a less mature soil is the 
Bridget soil. It is on high stream terraces that have been 
stabilized for a shorter period of time than soils on 
uplands. 

Some soils in Hayes County are kept perpetually 
young by deposition of soil material, by erosion, or by 


lack of sufficient moisture for soil development to 
progress very rapidly. Soils on bottom land that are 
frequently subject to flooding and deposition of soil 
material have little time for uninterrupted soil formation. 
They are considered young soils. Some Colby soils have 
steep slopes where runoff is rapid. Rapid runoff limits the 
amount of moisture necessary for soil formation to take 
place and erodes the surface nearly as fast as soil 
forms. Colby soils, however, formed in material that is 
the same age as the material in which the mature Keith 
soils formed. 
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ABC soll. A soil having an A, а B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soll. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
‘the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. it is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Moderate. 
High.......... 
Very ПОП... ешь аана а 
Bedding planes. Fine stratifications, less than 5 
millimeters thick, in unconsolidated alluvial, eolian, 
lacustrine, or marine sediments. 
‘Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 


Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Breaks. The broken land at the border of an upland that 
is dissected by ravines. 

Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in the 
soil or as hard, thick beds just beneath the solum, or 
it is exposed at the surface by erosion. 

Canyon. A steep-walled chasm, gorge, or ravine; a 
channel cut by running water in the surface of the 
earth, the sides of which are composed of cliffs 
rising from its bed. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to contro! soil blowing. 

Clay. As à soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 
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Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
Sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and ри! apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 
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Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained. —Water is removed from the 
Soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained. —Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
Significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
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the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eco-fallow. A system to control weeds and conserve 
moisture with a minimum disturbance to the soil and 
crop residue. 

Eolían soll material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
Surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such. landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 
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Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 
Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 

common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soll. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the 507 
Survey Manual. The major horizons of mineral soil 
are as follows: 

О horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral | precedes 
the letter C. 

А fayer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. in group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 
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impervious soll. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 

' is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

Less than 0.2 


0.2 to 0.4. 

0.4 to 0.75 

0:75:10; Ee аортин moderate 
1.25 to 1.75.. „‚ moderately high 
3:75:10:2:8..—— ise eere eer de tec high 
More than 2.5... нина very high 


Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle). —Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.— Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
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Subirrigation.—Water is applied in open ditches ог 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 


Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 


Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soll. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 


Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 


Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 


Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soll. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 
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Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 


Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 


Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 


Percolation. The downward movement of water through 
the soil. 


Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 


Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

less than 0.06 inch 

... 0.06 to 0.20 inch 

....0.2 to 0.6 inch 


Moderately slow. 


Moderate....... .6 inch to 2.0 inches 
Moderately rap ....2.0 to 6.0 inches 
Rr —————— 6.0 to 20 inches 


Very гарк............ „нина more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

рН value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 


Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 


Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 


Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 


Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 


Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 
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Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range Site is the 
product of ail the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely асі... Below 4.5 
Very strongly acid.. 4.5 to 5.0 
Strongly acid.......... 5.1 to 5.5 
Medium acid.. 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral............ 6.6 to 7.3 
Mildly alkaline......... 7.4 to 7.8 
Moderately alkaline... 7.9 to 8.4 
Strongly alkaline......................... sss 8.5 to 9.0 
Very strongly alkaline............................. 9.1 and higher 


Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. À rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soi! 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 
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Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 


Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
Surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 


Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

ЗИ. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 


Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 


Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 


Slow intake (in tables). The slow movement of water 
into the soil. 

Soll. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 

Millime- 
ters 


rere 0.05 to 0.002 
————— ИНИ нае, less than 0.002 


Hayes County, Nebraska 


Solum. The upper part of a soil profiie, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

- Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), со/итлаг (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally 
refers to a leached horizon lighter in color and lower 
in content of organic matter than the overlying 
surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. All of the A horizon except the A2 
horizon. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 
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Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 


Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” "fine," or “very 
fine.” 

Till-plant. Seedbed preparation and planting of row 
crops are completed in the same operation. The 
seedbed is prepared by scalping the area of the old 
row crop and by pushing the soil and residue aside, 
which leaves a protective cover of crop residue on 
and mixed into the surface layer between the rows. 

Tlith, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 


Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 


Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 


Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[From incomplete data recorded in the period 1951-78 at Hayes Center, Nebraska] 


Precipitation 


Temperature 
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It can be calculated by adding the 
eting the temperature below which 


plant growth. 


ТА growing degree day is a unit of heat available for 


, dividing the sum by 2, and subtra 


growth is minimal for the principal crops in the area (509 Е). 


maximum and minimum daily temperatures 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(From data recorded in the period 1951-78 
at Hayes Center, Nebraska] 


Temperature 


Probability 
or lower 


Last freezing 
temperature 
in Spring: 


1 year in 10 


later than-- April 29 Мау 5 


2 years in 10 


later than-- April 23 April 30 


later than-- April 11 April 21 April 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- October 16 October 9 


2 years in 10 


earlier than-- October 21 October 13 


5 years in 10 


earlier than-- October 31 October 22 October 
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TABLE 3.--GROWING SEASON 
[From data recorded in the period 1951-78 
at Hayes Center, Nebraska] 


Daily minimum temperature 
during growing season 


Probability gher H gher H gher 
than | than H than 
240 F | 28° F | 329 Е 
TT Tags | Days | Days — 
! ! | 
9 years in 10 | 181 i 164 | 144 
| ! ! 
8 years in 10 | 188 | 170 р 150 
i | ! 
5 years in 10 | 202 ! 183 | 162 
| } 
2 years in 10 | 215 | 196 ! 174 
! | } 
1 year in 10 | 222 | 202 ! 180 
| ! ! 


29 


September 24 


September 29 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


t Џ 

5011 пате i Acres | Percent 
Li Н 
О О 


Water areas >40 acres in з12е------------------------- пи Еее 


1 
Total------------------ —— ———— | 455,040 


р 
| ! 
Ва iBankard loamy sand, O to 2 percent slopes------------------------2-2-2--2-2-- 110 | Ы 
Bg iBridget silt loam, 0 to 1 percent slopes--- 2,430 | 0.5 
BgB iBridget silt loam, 1 to 3 percent slopes--- 5,140 | 1.1 
ВЕС IBrioget silt EAR) 3 to 6 percent 31орез------ ere ene == 7 een ooo ---- 1,060 | 0.2 
Сес ic 15 to 60 percent slopes 1,430 ! 0.3 
CdD tc 2,180 | 0.5 
саб ic 71,332 | 15.7 
CeF iColby-Ulysses silt loams, 9 to 30 percent slopes----- 91,410 | 20.1 
Du iDuroe silt loam, 0 to 1 percent slopes---------------------------- i 1,110 | 0.2 
DuB Duroc silt loam, 1 to 3 percent slopes------------------------2---- | 1,030 | 0.2 
Еџ iFluvaquents, з11бу--------------------------- Weer ewer nnn = ne nn ------- | 620 | 0.1 
ба iGannett silt loam, O to 2 percent slopes-------------------.-.--.--- i 360 | 0.1 
Ge Gibbon silt loam, 0 to 2 percent slopes---------- i 1,670 | 0.4 
JaB |Јаует loamy very fine sand, 0 to 3 percent slopes-- - 17,730 | 3.9 
Jac |Јаует loamy very fine sand, 3 to 6 percent slopes-------------- ---. | 6,430 | 1,4 
Ке iKeith silt loam, 0 to 1 percent slopes------------------ ------- =------------------- | 1,480 | 0.3 
KeB iKeith silt loam, 1 to 3 percent slopes------------------------------------------ ---! 14,090 | 3.1 
Кес iKeith silt loam, 3 to 6 percent slopes------------ Se Er 3,280 | 0.7 
Ku {Kuma silt loam, 0 to 1 percent slopes-- 20,840 | 4.6 
KuB |Кита silt loam, 1 to 3 percent slopes-- 61,250 | 13.5 
Kuc {Kuma silt loam, 3 to 6 percent slopes------------------- i 1,920 | 0.4 
Ma |МеСазћ very fine sandy loam, 0 to 1 percent slopes 24,770 | 5.5 
MaB iMeCash very fine sandy loam, 1 to 3 percent slopes 11,600 | 2.6 
Ме McCook silt loam, 0 to 2 percent slopes----------------~---------- 440 | 0.1 
Md McCook silt loam, occasionally flooded, 0 to 2 percent slopes- ! 4,150 | 0.9 
MfB |МеСоок silt loam, channeled, 0 to 3 percent slopes----------------.---.---.-------- 1,100 | 0.2 
Pt (Pits, запа and gravel----+------------------------------ 90 | * 
SaB !|Загђеп loamy very fine sand, 0 to 3 percent slopes------ 2,420 | 0.5 
Бас iSarben loamy very fine sand, 3 to 6 percent slopes------ 46,540 f 10.3 
SaD tSarben loamy very fine sand, 6 to 9 percent slopes------ 19,130 | 4.2 
SaE iSarben loamy very fine sand, 9 to 20 percent slopes----- 4,700 | 1.0 
SaG iSarben loamy very fine sand, 20 to 60 percent slopes---- 2,390 | 0.5 
Se {Scott Variant silty clay loam, O to 1 percent slopes-------- ----------------------- i 0.2 
UsC Ш1уззез silt loam, 3 to 6 percent slopes | 0.2 
UsD {Ulysses silt loam, 6 to 9 percent slopes i 0.2 
VaD {Valent fine sand, 3 to 9 percent Stopes ------- | 2.1 
VaF iValent fine sand, rolling---------------.----- | 3.6 
VaG {Valent fine sand, rolling and hilly ----------- | 0.6 
|| 
i 
р 
! 
| 


* Less than 0.1 percent, 
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Yields 


Absence of a yield indicates that the 


those in the I columns are for irrigated soils. 
the soil] 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 
soil is not suited to the crop or the crop generally is not grown on 


are those that can be expected under a high level of management. 


{Yields in the N columns are for nonirrigated soils; 


Hayes County, Nebraska 


uy [9] са со i и" V H из ст ! uM ux со Кај бај со wn m о со 
. . . . L] - 1 . . . . . . . . . . . . 
s| N w wn = ' са ' L uw wn t из = са uv ч a и“ ux uv = 
> o 
a 
= 
LJ 
[е] ee ne سے‎ on ee ne کات‎ a we oe = 
a 
© 
بي‎ 1 Џ ' I ' Џ t 1 1 Ц ' о са о ~ vay m Li ' Ц и“ 
= 1 О 1 1 1 ' ' Џ 4 1 1 . . Ж . . I V 1 . 
< 5] 1 ' ' 1 1 О ' 1 1 Џ 1 = = = ы - - I Џ L с 
о о о о Ц о 1 ' о uw 4 о о о un из их us Ка wn о 
n o a e 3 со Џ t о с О = сл со - о ео - о е се 
Е 5 = Н 1 1 - ' – - = - = - 
5 
Е 
ко 
L 
о 
а ВВ ات اس سات سات سے کت سے کا ات سات سے کات ت ساج کا‎ nen ت سات سات‎ ce te cee 
= 
~ ил о со uw t V ۰ o со , o м о о со a о со = и“ 
a сч сп ex N ' Li U 1 m сч 1 © o са = e e = сл са Es 
5 al Џ П 1 ' 1 
ae 
S 
o e o e a LI N i 1 мо a 1 © in сч и“ о n و‎ о uv e 
a N a еп o ' N 1 V m mM V са N N = a са = = m = 
z з LI t ' L 
~ 
o 
42 
= 
= 
= 
L n о in Џ о t Џ и о 3 w о о о у о “у о и о 
' e m - [| о ' a N N 1 сч сч © = e N = = с са 
3 | 1 — - x t ves. 3 Li = = LI - -- س‎ Lad — re - - - e 
£ 
Ги не a س ست ست سات سات اص سا سا سانا کاک ت‎ 
© 
о 
' wn Кај о 1 ' 1 1 uw м 1 о w e e e о о со о о 
1 e e m LI ' LI 1 e m 1 о e ч = са са a m e wo 
2 Џ ' ' LI ' ' 
1 ' у Ц ча 1 ' , Ц ' t ' t t Џ ' 1 , ' , 1 
1 ' t ‘ зо 1 L ' ۰ t t t Li ' , ' t t Ц 1 I 
' ' 1 ' эз. ' 1 J Д t i 1 Li 1 1 1 a t L 1 LI 
, t 1 t to 1 ' 1 LI | ' 1 4 Џ M 1 L , ' , ' 
LI 4 1 LI to 1 О , LI ' 1 L| , 1 Џ 1 1 Џ Ц , L 
' 1 О LI 12 t 1 ' Џ ' M» ' 1 ' Li ' t 1 1 1 ' 
' V , ¢ to ' 1 Џ 1 ' ' 1 1 Li ' 1 L П t 1 Џ 
е LI Li 1 a I Џ t 1 ' t Li LI 1 1 ۰ 1 1 $ Li a Ц 
бя L 1 1 LI ШЕ ' ' , 1 Ц + Li t Ц Li ' ' t Џ Џ Џ 
"o Џ ' , 1 to Ц 1 ' Џ 1 LI Џ 1 ' ' L Џ 1 1 , Џ 
а U t 1 t го Li 1 a 1 ' 1 1 1 1 ' Џ у 1 t т Џ 
ФЕ 1 ' 1 ' a 1 у ' t , ' 1 1 1 Џ 1 г LI a t ' 
Е > Li 4 t Џ ба 1 О во LI , ' ' t 1 Џ ' , 1 ' Li 
Go О , ' 1 1 O 1 1 eo Џ a 1 i 1 , О 1 ' у Ц 3 I 
= 1 ' ' t to 1 ' 10 1 1 а 4 1 } Li t ' L Џ Ц I ' 
a, 1 i LI ' 1a H Li ia t 1 > LI t M 1 ' ' , 3 I 1 ' 
а ' ' M ' т 5 ' 1 и > 1 , = LI ' H LI ' 1 ' 1 ' Џ 1 
Е ' 1 , t о 0 Li ta Џ Ц Ф 4 LI Џ Џ 1 LI Li 1 ' 1 , 
о = ^2 MH ї > а Ц ' to [3 ' 3 to 1 , 1 ' LI 1 LI Џ 1 
л 1. IO то Ф c L ¢ ба LI + c бы ic t О ' , LI LI 1 Џ x 
oc гы гы 1 bO во > i> > о to © 1Ф о Е E кыс io "E 4 т t 10 
x tu to D I» юп 10 о 10 to > єє ' о io t o two ә ПЕ 1G ta ia ta 
1c t tw ++ fe ta += 5e я tu p ] tc о > i> . - 1 = ! E 1Б 1 5 to 
10 IL mL or on ao оо fun O > ma гч ‘a fd с с об 10 eo eoo is m5 os 1 O 
am coc ош 50 са Ооо чо оо vo за 20 зо. ДУ] ov an an Ф м Ф м Ф № 2x 2x зм о 
a са a ea о о о о a a fy o о " > ы = а x ~ Ба - 


Soil survey 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[All soils are assigned to nonirrigated capability 
subclasses (N). Only potentially irrigable 
soils are assigned to irrigated subclasses (I). 
Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


Total 


! || Џ 5041 
| acreage 
| 


Erosion iWetness ;ргобјет Climate 
(и) | (s) (е) 


| | 
+ | 
Li 1 1 
1 1 О 
I (№! St сера“ eet седе 335 
Gu 51,070] do io | sis 
| 1 1 M 
II (м)! 150,000! 93,110 ! 5,820 | --- | 51,070 
(D 98,930} 93,110 | 5,820 | --- | e 
Ц Н Li 
III (м)! 27,440! 27,440 | --- Do --- | ave 
(123) 27.110! 27,440 | --- | wee | Sue 
| | 
IV (| 56,8201 55,910 | 910} --- | os 
(I)E 81,720} 81,720} --- | -= d Ssi 
ef , LI 1 
у м 360!  --- E ru ees 
| | | 1 
VI (н)! 141,910} 140,810 ! 1,100 | --- | --- 
Li 1 1 1 
1 1 1 І 
VII (N)} 77,672} 76,242 | === | 1,430 | deg 
Н i 1 
VIII(N)! 710} --- | 620 | 90 | = 
| | | 4 | 
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TABLE 7.--PRIME FARMLAND 


{Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 


Map 
symbol 


considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


Џ 

| 5011 пате 
1 

1 


iBridget silt loam, 0 to 1 percent slopes (where irrigated) 

iBridget silt loam, 1 to 3 percent slopes (where irrigated) 

{Bridget silt loam, 3 to 6 percent slopes (where irrigated) 

| Ригос silt loam, О to 1 percent slopes (where irrigated) 

iDuroc silt loam, 1 to 3 percent slopes (where irrigated) 

iGibbon silt loam, 0 to 2 percent slopes (where irrigated and drained) 
iKeith silt loam, 0 to 1 percent slopes (where irrigated) 

iKeith silt loam, 1 to 3 percent slopes (where irrigated) 

{Keith silt loam, 3 to 6 percent slopes (where irrigated) 

iKuma silt loam, 0 to 1 percent slopes (where irrigated) 

iKuma silt loam, 1 to 3 percent slopes (where irrigated) 

iKuma silt loam, 3 to 6 percent slopes (where irrigated) 

|МеСазћ very fine sandy loam, 0 to 1 percent slopes (where irrigated) 
|меСазћ very fine sandy loam, 1 to 3 percent slopes (where irrigated) 
iMeCook Silt loam, 0 to 2 percent slopes (where irrigated) 

|МеСоок silt loam, occasionally flooded, 0 to 2 percent slopes (where irrigated) 
iUlysses silt loam, 3 to 6 percent slopes (where irrigated) 

| 


ا ل ل ل ا 


* These soils generally have been adequately drained either by the application of drainage measures or 
through incidental drainage that results from farming operations, roadbuilding, and other kinds of land 
development. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


р 1 1 } 
Soil name and | Range site name | Characteristic vegetation |} Compo- 
map symbol | {Kind of year | Dry | sition 
| | Iweight | ! 
, 1 TLb7 acre, | Pet 
Н i i | Sd 
Ba---4------------- {Sandy Lowland----------------- {Favorable | 2,500 {Prairie sandreed-------------- | 30 
Bankard | i Normal | 1,750 iNeedleandthread--------------- | 15 
! {Unfavorable | 750 {Sand bluestem----------------- | 15 
| | i {Blue grama-------------- | 10 
i i i {Western wheatgrass | 5 
| ! | {Sand дгорзеей----------------- 15 
| | р iSuitohgrass---.---------------- 15. 
i ! ! | Зедве------------------------- | 5 
! ! ! ! | 
Ва, BgB, BgC------- ISilty------------------.------- {Favorable | 3,300 {Western wheatgrass------------ } 15 
Bridget | {Normal ¦ 2,300 {Blue grama-------------------- } 15 
| ‘Unfavorable | 1,500 iNeedleandthread--------------- ¦ 10 
i i i iThreadleaf sedge---------- ----! 10 
| | ! {Little bluestem----------- ----! 10 
} i | \Buffalograss--«-- i 5 
| | | iBig bluestem----- t 5 
i H ! {Sideoats grama | 5 
! ! } | Plains nuhly------------------ i 5 
Н i ! i к 
CoG*: | ! ! i Н 
Canyon------------ {Shallow Limy------------------ {Favorable | 1,500 {Little bluestem--------------- | 20 
| |} Normal | 1,300 [Threadleaf sedge- | 15 
| {Unfavorable | 700 |Sideoats grama---------------- 15 
i Н i | Big bluestem------------------ | 10 
i | i {Blue grama-------------------- | 5 
! ! ! {Hairy grama------------ ----1 5 
| | | {Plains muhly-------- --- === 5 
| | ! 1 ' 
Otero------------- iLimy Upland----- ------------- -|Favorable | 2,250 {Blue grama-------------------- | 25 
! {Normal | 1,750 {Prairie sandreed---------- ----! 25 
| {Unfavorable | 1,000 |Needleandthread----- ---------- | 20 
! | ! {Sand dropseed----------------- i 5 
! i } Western wheatgrass--~--------- i 5 
! ! ! !Threadleaf sedge ! 5 
! | | |Запа bluestem----------------- ! 5 
! ! ! ! ! 
Rock outcrop. | ! i i i 
| i ! ! ! 
Сар---------------- {Limy Upland------------------- {Favorable | 2,400 {Little bluestem--------------- { 30 
Colby | | Normal | 1,800 iSideoats grama------- 15 
i {Unfavorable | 1,000 iBlue grama----------- 10 
H i H iWestern wheatgrass--- 10 
| | | {Tall dropseed----------------- ES 
| ! ! {Small зоармеед---------------- 15 
! | i ! ! 
CdG---------------- {Thin Loesse--------.-----.------ Favorable | 2,400 {Little bluestem--------------- | 30 
Colby i | Normal | 1,800 {Sideoats grama---------------- | 15 
| ‘Unfavorable | 1,000 iBlue вгата----=---------------- i 19 
| | ! {Western wheatgrass------------ | 10 
| | | {Tall dropseed-------------- wee] 5 
| | | {Small воармеей----------------| 5 
! | ! i р 
Сењ: i ! ! ! ! 
Colby------------- {Limy Upland------------ ------ -|Favorable | 2,400 {Little bluestem--------------- | 30 
| {Normal | 1,800 iSideoats grama------------- ---} 16 
| ‘Unfavorable | 1,000 [Blue grama-------------------- | 10 
| } | {Western wheatgrass--------- ---! 10 
! ! ! 'Та11 dropseed гб 
| ! | |Small soapweed---------------- ! 5 
! { ! ! ! 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


otal production 
ن‎ 


Kind of year Dry 


Soil name and Range site name Characteristic vegetation 


t 
П 
1 
map symbol i 
t 
Џ 
t 
1 


Сењ; | 
Ulysses----------- 1S1ilty-----------...---.---.--- {Favorable 

i Normal 

{Unfavorable 


2,400 iBlue grama----------.--.---... ! 25 

1,800 {Western wheatgrass----------.- | 15 

1,000 jSideoats дгапа---------------- | 10 
iLittle bluestem-----.--------- | 10 
iBuffalograss--------------.--.- | 10 
iBig bluestem-----------.....-- ! 10 
{Small зоармеед---------------- 1 5 
И 


= 

Ф 

— 

2103 

as 

"је 
Ф 
|5 


Џ 
3,000 {Big bluestem------------.-.-.- ¦ 20 
2,000 |Western wheatgrass------------ ! 20 
1,500 iGreen needlegrass----------.-- | 10 


| Normal 

{Unfavorable 
iISwitchgrass----------2.----2..-- ! 10 
{Little bluestem--------..-.... ! 
iNeedleandthread--------.-..... 1 
iPrairie sandreed------------.. | 
iSilver завебгизи-------------- | 
{Slender ыһеабдгазз------------ ! 
iThreadleaf зедве-------------- | 
Н 
| р 

1,900 {Western wheatgrass 

1,400 |Needleandthread----- 

700 iBlue grama----------- 

iBig sagebrush-------.--..-.--- 
iGreen пеедјевгаз5------------ - 
tLittle bluestem--------.....-- 
{Prairie junegrass-------.--... 
i Sandberg bluegrass 
iThreadleaf sedge--------...... 


DuB---------------- ISilty-----------....-..------- Favorable 
Normal 
{Unfavorable 


ی ی ی ی ی ی хл АА АЛАЛ Ол‏ 


№ = 
oo 


Gannett | Normal 5,000 |Reedgrass---------..-..-....-- 
iUnfavorable 4,500 | Зедве--- 2 ! 
iSlender wheatgrass----------.- ! 
{Plains bluegrass---------...-. 


—— 
wow 


5,000 {Big Ъ1оезбет------------------ 

4,500 {Little bluesteme---------...-- 

3,700 |iIndiangrass------------.---.-. ! 15 
ISwitchgrass------------.--..-- 10 
iPrairie cordgrass----- 10 
ISedge------...-.------ 10 
iKentucky bluegrass 
H 


Gibbon i Normal 


iUnfavorable 


Џ 

2,500 {Prairie sandreed 

2,000 |Needleandthread 

1,500 {Little bluestem 
iBlue вгама--------------- 
{Sand bluestem-- 
Sand дгорзеед--=-------=--- 
iWestern wheatgrass 
Li 


t 
3,200 iWestern wheatgrass 
- 2,300 iBlue вгата-------------------- 
1,500 iNeedleandthread 
iBuffalograss------------...--- 
iLittle bluestem 
ISedge---------- 
iBig bluestem------ 
15ідеоаёз вгата---------------- 


Ke, KeB, KeC------- ISilty--------.-.--....----.-2...-- !Favorable 
Keith | Normal 


{Unfavorable 


1 
2,500. [Blue Бгата-------------------- 
1,500 iBuffalograss------ 
1,000 iWestern wheatgrass 
iNeedlegrass-~----~------.---.-- 
Ц 


Ки, KuB, KuC------- ISilty-----------..---..-------- iFavorable 
| Normal 
{Unfavorable 


р 
t 
р 
l 
1 
р 
1 
1 
i 
П 
i 
1 
П 
i 
| 
і 
, 
1 
n 
1 
1 
D 
р 
i 
Н 
р 
} 
1 
1 
| 
D 
n 
р 
р 
Џ 
р 
| 
р 
i 
р 
р 
t 
i 
р 
1 
! 
1 
1 
Н 
' 
' 
i 
+ 
1 
р 
1 
1 
1 
П 
i 
' , 
D р 
| | 
ба----------------- {Wet LOSS aa Favorable { 5,500 Prairie cordgrass---------..--- i 
1 1 
Џ Џ 
1 
i 
р 
1 
П 
1 
П 
' 
р 
1 
р 
1 
, 
! 
[i 
1 
1 
i 
р 
1 
т 
1 
i 
[ 
1 
1 
П 
' 
, 
i 
| 
1 
i 
1 
D 
1 
1 
| 
1 
' 
i 
П 
t 
Ц 
1 
1 
1 
1 
1 
' 
1 
! 
р 
i 
р 
1 
! 
Кипа ! 
р 
t 
1 
1 
р 
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See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


_—————— 


П 

Soil name and | 
Dry | 
1 

+ 


і 
1 1 
t 1 
map symbol | \Kind of year | 
} | tweight 
1 H ТТЪ/асгет т Pet 
i ! ! ! Еј 
Ma, MaB------------ |lS1lty----------------2---2-2-2--- -|Favorable | 3,000 {Western wheatgrass 
MeCash ! {Normal | 2,500 {Blue grama--------- 
| ‘Unfavorable | 1,700 {Little bluestem---------- 
i H | |Buffalograss------------- 
| | | {Big bluestem-------------- 
| | | {Sand dropseed------------- 
! ! i !Needleandthread----------- 
| Н i {Sideoats grama------------ 
| | ! |5ейде------------------------- 
i i | | | 
Me, Md------------- ‘Silty Lowland----------------- {Favorable | 3,800 Big bluestem---------------~-- | 25 
McCook | ! Normal 1 3,300 {Little bluestem--------------- | 15 
! ‘Unfavorable | 2,200 jSwitchgrass---------------- ---| 10 
| ! ! |Indiangrass---------- --------- | 10 
i | | Western wheatgrass------------ | 10 
! | ! {Canada wildrye------------ --1 5 
H | } | Зеаве---------------- ----- -i 5 
H i H | Blue grama-------------------- 15 
i | | 'Sideoats grama---------------- 5 
П 1 Ц Д 
i 1 1 ' 
МЇВ---------------- [Silty Overflow---------------- {Favorable ! 3,300 {Big bluestem----------- 25 
McCook | ‘Normal ¦ 2,800 {Western wheatgrass 25 
i {Unfavorable | 2,000 {Little bluestem-------- 10 
| | | !Sideoats grama---------------- 10 
| H i {Switchgrass 5 
! ! } |Sedge------- 5 
| | | {Blue grama-------------------- 5 
| | ! } } 
Зав, Sac, SaD, SaE,! ! Н | H 
SaG---------~----- | Запду------- ر‎ {Favorable | 2,500 {Prairie sandreed-------------- | 20 
Sarben | | Когта1 | 2,000 |Мее41еапа%игеад--------------- i 20 
| ‘Unfavorable ! 1,500 {Little bluestem--------------- | 15 
H i | {Blue grama------ -------------- | 10 
i | H ! Sand bluestem----------------- | 10 
H i | ‘Western wheatgrass------------ i 5 
i ! ! ‘Sand dropseed----------------- | 5 
' ' i i 1 
UsC, UsD----------- Í[Silty------.-.------------------ {Favorable | 2,400 Blue grama-------------------- 1 25 
Ulysses i i Normal | 1,800 Western wheatgrass------------ і 15 
| Unfavorable | 1,000 |Sideoats grama--------------- 10 
i | ! {Little bluestem 10 
H i | |Buffalograss----- 10 
! ! ! ! Big bluestem----- | 10 
| | | ! Small soapweed---------------- | 5 
| | i i i 
VaD, УаЕ----------- ISands-----------.-.-.--2..------- {Favorable | 2,500 {Prairie sandreed------- ------- i 20 
Valent | | Normal | 2,000 !Sand bluestem----------------- 20 
| ‘Unfavorable ¦ 1,200 {Little bluestem 20 
} ! i | Needleandthread 15 
| l i ‘Blue grama-------------- 10 
| i ! {Запа dropseed----------------- 1 5 
| | | iSwitchgrass------------------- 1 5 
{ | | 1 | 
VaG: i 1 ! i 
Valent, rolling---1Sands---------- =---- ---------- {Favorable ¦ 2,500 {Prairie sandreed-------- ------ | 20 
| i Normal ! 2,000 ! Запа bluestem----------------- | 20 
i Unfavorable | 1,200 {Little bluestem--------------- | 20 
| | | !Needlegrass------------------- | 15 
| | i {Blue grama-------------- ------ | 10 
| ! ! {Sand dropseed----- ------------ 15 
i ! | iSwitehgrass ------- ------------ ! 5 
! ! ! i | 
Valent, hilly----- {Choppy запаз------------------ {Favorable | 2,000 !Sand bluestem----------------- 
! | Normal ¦ 1,800 {Little bluestem------ 
| ‘Unfavorable | 1,000 |Prairie sandreed 
| | | iNeedleandthread--------------- 
i ! ! ISwitchgrass------- 
| | | {Sand lovegrass---- 
р ! i | Blue grama------------2-------- 
M ' Ц 
Џ Џ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Only the soils suited to windbreaks and environmental 
Plantings are listed. Absence of an entry indicates that trees generally do not grow to the given height 
on that soil] 


map symbol <8 8-15 16-25 26-35 


crabapple, common 
chokecherry, 
Siberian 
peashrub. 


honeylocust, 
Russian-olive. 


i 
| 
Џ 
| ! ! 
Ва---------------- |American plum, iSiberian реазћгиђ, {Eastern redcedar, {Siberian е1т------ --- 
Bankard |! skunkbush sumac. | Russian-olive. | honeylocust, | | 
| i і green ash, | | 
| | | ponderosa pine, | | 
| i | common hackberry.| | 
, 1 M Н 1 
1 Li 1 i 1 
Bg, BgB, BgC------ iLilac, American {Rocky Mountain І Соттоп hackberry, {Siberian elm------ ! --- 
Bridget | plum. { juniper, common | ponderosa pine, } | 
| | сћокесћеггу, | Russianeolive, | | 
i | Manchurian | green ash, H | 
i | crabapple, | honeylocust. | ! 
| ¦ Siberian | ! i 
Н | peashrub. i | i 
i | | || ! 
С40-----=--------- iSiberian peashrub,|Eastern redcedar, {Siberian elm, ! --- H --- 
Colby | fragrant sumac, | Russian-olive, | honeylocust. | i 
| silver | ponderosa pine, | | ! 
| buffaloberry, i Rocky Mountain | | | 
| Tatarian { juniper, green ! i i 
| honeysuckle. ! ash, black H | | 
| | locust. i | i 
! ! ! ! 
Du---------.------- ‘Lilac, American { Тасагіап honey- {Eastern redcedar, |Honeylocust, iEastern 
Duroc | plum. | suckle. | ponderosa pine, | Siberian elm. | cottonwood. 
| | | blue spruce, ! 4 
! Н | common hackberry, ! | 
| ! { green ash, | ! 
! | | Russian-olive. | | 
Ц 
1 1 t 4 
DuB----.---.------- iLilac, American Rocky Mountain | Ропдегоза pine, {Siberian elm------| --- 
Duroc | plum. | juniper, | honeylocust, | | 
| | Manchurian | common hackberry, | } 
| | crabapple, | green ash, i | 
! | Siberian | Russian-olive. i i 
| | peashrub, common | | | 
! | chokecherry. | i i 
| ! i ! ! 
бе---------------- | Кебозіег dogwood, {Common iEastern redcedar, lGreen ash, {Eastern 
Gibbon | lilac, Siberian | chokecherry, | соттоп hackberry,j honeylocust, { cottonwood. 
| peashrub. | American plum. i ponderosa pine. | golden willow. 
я р ! ! р ! 
JaB, JaC---------- tAmerican plum, {Rocky Mountain iGreen ash, [Siberian elm------ ! --- 
Jayem | Tatarian | juniper, ¦ ponderosa pine, | | 
i honeysuckle, | Manchurian } honeylocust. | | 
| lilac. | crabapple, | | ! 
| | Siberian i | i 
! | peashrub, H ! i 
| | Russian-olive, | | H 
| | common | ! H 
} | chokecherry. | Н ! 
И Li П Li 1 
1 V , 1 1 
Ке, KeB, KeC------ Lilac, American {Rocky Mountain {Common hackberry, {Siberian elm------ ! --- 
Keith plum. | juniper, | ponderosa pine, | 
| Manchurian | green ash, | 
Н + 1 
| | | 
i | | 
! i ! 
! ! ! 


See footnote at end of table. 
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Soil name and 
map symbol 


Kuma 


McCash 


MeCash 


Me-------2------- --- 
McCook 


MeCook 


SaD, 
Sarben 


UsC, 
Ulysses 


VaD, VaF---------- 
Valent 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Fragrant sumac, 
lilac, Amur 
honeysuckle. 


Lilac, American 
plum, Amur 
honeysuckle. 


Fragrant sumac, 
lilac, Amur 
honeysuckle. 


American plum, 
lilac. 


American plum, 
lilac. 


Amur honeysuckle, 
American plum, 
common 
chokecherry, 
lilac. 


jFragrant sumac, 


Siberian 
peashrub, silver 
buffaloberry, 
Tatarian 
honeysuckle. 


П 
4 
' 
1 
П 
1 
| 
Џ 
| 
Ц 
П 
1 
П 
1 
n 
Ц 
П 
1 
| 
1 
r 
, 
' 
1 
t 
1 
1 
1 
П 
1 
П 
Џ 
' 
П 
П 
1 
1 
[ 
1 
! 
, 
Џ 
1 
+ 
П 
1 
+ 
1 
1 
Џ 
Д 
1 
' 
1 
1 
1 
Ц 
t 
' 
t 
П 
Ц 
| 
Ц 
' 
1 
' 
1 
И 
+ 
П 
1 
| 
| 
П 
П 
' 
t 
, 
Џ 
Н 
1 
[i 
О 


Russian-olive, 
common 
сћокесћеггу. 


Russian-olive, 
common chokes 
cherry. 


Tatarian 
honeysuckle. 


Tatarian 
honeysuckle. 


Russian mulberry, 
Rocky Mountain 
juniper. 


Eastern гедседаг, 
Rocky Mountain 
juniper. 


Eastern redcedar, 
.ponderosa pine, 
Russian-olive, 
green ash, Rocky 
Mountain juniper, 
black locust. 


Eastern гедседаг, 
Rocky Mountain 
juniper. 


16-25 


Eastern redcedar, | 
green ash, 
ponderosa pine, 
honeylocust, bur 
oak. 


Russian-olive, 

| common hackberry, 
{ green ash, 

¦ honeylocust, 

| ponderosa pine, 

| eastern гедседаг, 
| Rocky Mountain 

| juniper. 

Ц 

| 


Eastern redcedar, 
common hackberry, 
green ash, 
ponderosa pine, 
honeylocust, bur 
oak. 


Eastern redcedar, 
ponderosa pine, 
common hackberry, 
green ash, 
Russian-olive, 
Rocky Mountain 
juniper. 


Eastern redcedar, 
ponderosa pine, 
Russian-olive, 
common hackberry, 
green ash, Rocky 
Mountain juniper. 


a 
ponderosa. pine, 
common hackberry, 
green ash, 
honeylocust. 


Ponderosa р1пе---- 


Honeylocust, 
Siberian elm. 


1 

| 

1 

1 

П 

1 

р 

} 

1 

t 

Ц 

1 

' 

LI 

H 

1 

Н 

і 

LI 

1 

LI 

1 

1 

i 

' 

' 

1 

р 

П 

1 

Н 

1 

1 

1 

р 

1 

+ 

і 

' 

1 

! 

{Eastern redcedar, 
1 

t 

L| 

1 

i 

[I 

4 

1 

, 

Џ 

1 

[I 

+ 

Џ 

Н 

Li 

1 

Џ 

1 

1 

V 

1 

П 

1 

1 

і 

1 

1 

П 

' 

! 

{Ponderosa pine---- 
[i 
LI 
Li 
1 
Н 
Џ 


Siberian elm 


Siberian elm 


Siberian elm 


Honeylocust, 


Siberian elm. 


Honeylocust, 


Siberian elm. 


Siberian elm 


Eastern 


cottonwood. 


Eastern 
cottonwood 


Eastern 
cottonwood 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways 


Map symbol 


| 
1 
| 


Ц 
П 
t 
| 
| 
Ц 


Н 
1 
Ва-------------------- | Зеуеге: {Slight-----------. Moderate: 
Bankard | flooding. i | flooding. | | droughty, 
| | | | | flooding. 
i | } i | 
Вя-------------------- {Moderate: i Moderate: 1 Модегаѓе: {Moderate iSlight. 
Bridget { dusty. | dusty, i dusty. i dusty. | 
! ! i | | 
Вав, BgC-------------- {Moderate: {Moderate: iModerate: Moderate: Slight. 
Bridget | dusty. | dusty. | slope, | dusty. | 
! | | dusty | | 
| | ! ! | 
Ссб#: | ! i | ! 
Canyon--------------- | Зеуеге: | Зеуеге: | Зеуеге | Зеуеге: | Зеуеге: 
| Slope, | Slope, i depth to rock, | slope. | slope, 
{ depth to rock. | depth to rock. | slope. | | thin layer. 
| ! ! ! ! 
Otero---------------- | Зеуеге: | Зеуеге: | Зеуеге ‘Severe: Severe: 
| Slope. | slope. | Slope. | erodes easily. | slope. 
| | ! i || 
Rock outcrop. i ! i | ! 
| і i ! ! 
С90------------------- Moderate: iModerate: iSevere | Зеуеге: iSlight. 
Colby | dusty. { dusty. | slope | erodes easily. | 
! ! ! ! ! 
С96------------------- | Зеуеге: | Зеуеге: "Severe | Зеуеге: 1 Зеуеге: 
Colby | slope. | Slope | Slope. i slope, | slope. 
! ! | | erodes easily. ! 
1 t 1 Н I 
Џ 1 1 ' У 
CeF*: | ! ! ! ! 
Colby-------- -------- | Зеуеге: {Severe | Зеуеге | Зеуеге: | Зеуеге: 
| slope. | slope. | slope. | erodes easily, | slope. 
! i i ! 
Ulysses-------------- iModerate: | Moderate: I Severe | Moderate: iModerate: 
| slope, | Slope, | slope | dusty. | slope. 
| dusty. | dusty. | | ! 
! ! ! ! ! 
Ви-------------------- [Slight ---------- iSlight---------- 1511816 ---------- | Зеуеге: iSlight. 
Duroc ! | ! | erodes easily. { 
| ! } ! | 
DuB---------------- -2--(Slight---------- |ISlight------ -2---|Moderate: | Зеуеге: iSlight. 
Duroe | | { slope. | erodes easily. i 
} ! ! ! ! 
Fu. | ! ! H ! 
Fluvaquents | | i i | 
| l ! ! | 
Ga8----------.-2--2.-2-- -- Severe: | Зеуеге: iSevere: iSevere: | беуеге: 
Gannett | ponding, | ponding. | ponding. | ponding. | ponding. 
| flooding. i i H i 
i А } ! i | 
([Lo——— -- ! Severe: I Moderate: 1Moderate: | Moderate: | Moderate: 
Gibbon | flooding. | wetness. | wetness, | wetness, | wetness, 
! ! ! flooding. | | flooding. 
[| t 
1 1 1 t і 
ЈаВ------------------- iSlight--------- -ISlight---------- Moderate: (Slight-------..... iSlight. 
Jayem | ! | small stones. | | 
1 ! П Ц Ц 
Џ Џ + V 1 
ЧабС------------------- |ISlight---------- iSlight---------- |Модегађе iSlight--------- ---|Slight. 
Jayem ! | | slope, | | 
| { | small stones. | | 
1 t + Н 1 
і Ц і 1 i 
Ке а-а-а  Модегаѓе: Moderate: {Moderate: iModerate: {Slight. 
Keith | dusty. | dusty. | dusty. | dusty. i 
Ц Н LI + i 
1 1 1 1 О 
Зее footnote at end of table. 


Hayes County, Nebraska 


Soil name and 
map symbol 


KeB, Кес 
Keith 
Ки--------------- ----- 


Ков, Кис 
Кита 


MeCash 
Mo----------------- --- 
McCook 


Ulysses 


UsD------------- ------ 
Ulysses 


YaF-22.-.-2----.----------- 
Valent 


Valent 


TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas Picnic areas Playgrounds 


' 
n 
і 
1 
1 
Д 
Џ 
О 
П ' 
i 1 
1 ' 
} 
Д 
1 


Moderate: Moderate: Moderate: 

| dusty. dusty. slope, 

i | dusty. 

H Н 

1 1 

iSlight---------- {Slight --------- ~{|Slight---------- 

Ц , 1 

1 1 1 

i | ! 

{Slight «--------- {Slight--------- -|Moderate: 

1 ! | slope. 

i i } 

iSlight----------|Slight---------- 181ight---------- 

' Ц Н 

| | | 

{[Slight--------~-- iSlight---------- 'Модегађе: 

! ! ¦ slope. 

Ц | 

1 1 

iSevere: ISlight---------- {Slight---------- 

{ flooding. | | 

! | i 

| Зеуеге: IS1light---------- | Moderate: 

| flooding. i | flooding. 

^ ' 1 

L р 1 

Severe: | Moderate: iSevere: 

| flooding. | flooding. | flooding. 
1 П 

1 | | 

1 1 i 

i } } 

i ! ! 

{Slight---------- ISlight---------- {Slight------- --- 

1 LI LI 

| | | 

iSlight---~------ ISlight---------- | Moderate: 

| | | slope. 

! | ! 

iSlight---------- iSlight------ ---- | Severe: 

| ! slope. 

! ! 

i Moderate: iModerate: Severe: 

| Slope. slope. slope. 

1 

} : 

} Зеуеге: Зеуеге: Зеуеге 

| slope. slope. slope 

Severe: Severe: Severe 

ponding. ponding. ponding. 


{Moderate : Moderate: Moderate: 


Н 
' 
1 
1 
П 
1 
1 
1 
' 
1 
, 
D 
П 
1 
I 
$ 
| 
Ц 
' 
t 
Н 
1 
4 
Ц 
' 
1 
' 
і 
[ 
1 
, 
t 
H 
t 
И 
i 
П 
Ц 
| 
1 
1 
1 
П 
[ 
П 
| 
1 
Д 
1 
1 
1 
П 
1 
' 
' 
1 
1 
} 
1 
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, 

| 

i 

Н 

у 

! 

! 

Ц 

1 

} 

Н 

t 

! 
| dusty. { dusty. slope, 
i ! dusty. 
1 I 
! D 
|Модегађе: {Moderate: Severe: 
| slope, | slope, slope. 
| dusty. | dusty. 
1 t 
1 ' 
{Severe Severe: Severe: 
| too. sandy. | too sandy. slope, 
! | too sandy. 
} } 
| Зеуеге: | Severe: Зеуеге: 
| too sandy. | too sandy. slope, 
| ! too sandy. 
Н Li 
' 1 
| Зеуеге: {Severe: Severe: 
| slope, ¦ slope, slope, 
| too sandy. | too sandy. too sandy. 
t 1 

| 


Paths and trails 


derate: 
looding. 


~ о 


Moderate: 
dusty. 


Moderate: 
dusty. 


Severe: 
too sandy. 


Severe: 


е 
too sandy. 
Severe: 


too sandy, 
slope. 
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Golf fairways 


Slight. 


1 
1 
i 
П 
1 
i 
1 
П 
' 
1 
D 
1 
1 
! 
Ц 
i 
П 


Slight. 
1 
' 


Slight. 
^ 


[i 
Slight. 
! 
И 


1 
‘Slight. 
і 


| 

Slight. 

1 

i 
Moderate: 


flooding. 


Slight. 


iSlight. 


Slight. 
1 


1 
| Moderate: 
slope. 


Severe: 
slope. 

Severe: 
ponding. 


Slight. 


Moderate: 
slope. 


Moderate: 
droughty. 


Moderate: 
droughty, 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WILDLIFE HABITAT POTENTIALS 
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* See description of the map unit for composition and behavior characteristics of the тар“ unit. 
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TABLE 12.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe," 


Soil name and 
map symbol 
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| Зеуеге : 
depth to rock, 
Slope. 
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See footnote at end of table. 
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Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated] 
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Ш 
Soil name and | Shallow Dwellings | Dwellings Small Local roads Lawns and 
map symbol { excavations without || commercial and streets landscaping 
i basements H basements buildings 
1 
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Sarben | cutbanks cave, 
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Ulysses | 
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| 
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VaD--------------- Severe: 
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Ц 
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flooding. 


Moderate: 
slope. 


Severe: 
Slope. 
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ponding, 
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shrink-swell. 


Moderate: 
shrink-swell, 
slope. 
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slope. 
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slope. 
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| flooding. | flooding, ! 
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! і ! 
| Зеуеге: | Severe: iModerate: 
1 flooding. { flooding. | flooding. 
i i i 
Severe: Severe: Severe: 
| flooding. | flooding. | flooding. 
П 1 1 
| | | 
! i i 
| ! ! 
|Slight--------- ISlight--------- ISlight. 
Ц 1 т 
| | | 
| Модегафе: [Slight--------- Slight. 
{ slope. i | 
} | ! 
| Зеуеге: Moder ate: Moderate: 
| Slope. | slope. | Slope. 
| ! ! 
| Зеуеге: | Зеуеге; } Зеуеге: 
| slope. | slope. ! slope. 
1 Н 
| | | 
| Зеуеге: } Зеуеге | Зеуеге: 
| ponding, ¦! low strength, | ponding. 
| shrink-swell. | ponding, | 
| | frost action. ! 
! ! ! 
Moderate: | Зеуеге: {Slight. 
{ shrink-swell, | low strength. | 
| slope. ! ! 
! ! } 
| Зеуеге: Severe: Moderate: 
{ slope. | low strength. | slope. 
i ! ! 
} | ! 
| Модегаёе : iSlight--------- iModerate: 
| slope. i | droughty. 
| ! ! 
iSevere: iModerate: iModerate: 
| slope. | slope. | droughty, 
| H | slope. 
! ! ! 
| Зеуеге: | Зеуеге: | Зеуеге: 
| slope. | slope. | slope. 
| ! } 
[ | } 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not rated] 


TABLE 13.--SANITARY FACILITIES 


Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was 


Daily cover 
for landfill 


Poor: 
seepage, 
too sandy. 


Good. 


Poor: 

area reclaim, 
small stones, 
Slope. 


Poor: 
slope. 


Poor: 
seepage, 
too sandy, 
ponding. 


Fair: 


t 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Агеа 
map symbol i absorption i areas i sanitary | sanitary 
| fields | | landfill | landfill 
1 О I 
} ! ! | 
Ва------------------ {Severe: | Зеуеге: | Зеуеге: | Зеуеге: 
Bankard | flooding, | seepage, 1 flooding, | flooding. 
| poor filter. i flooding. i too sandy. ! 
H 1 t 
О Ц Џ 
Bg-------------.----- |Slight-------- Moderate: iSlight----------- | --- 
Bridget | | зеерабе. | } 
| } ! ! 
BgB, BgC------ -----03light-------- IModerate: IS1ight-------.--- ! ES 
Bridget | | seepage, | | 
! |. Slope. ! | 
! | ! | 
себе: i | | ! 
Canyon------------- iSevere ! Зеуеге: | Зеуеге: | Severe: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| slope. | slope. | slope. | slope. 
, 1 П П 
| | | | 
Otero-------------- | Зеуеге: iSevere i Severe: | Severe: 
¦ slope. | seepage, | slope. | slope. 
| { slope, | | 
| ! i i 
Rock outcrop. ! ! ! i 
| ! | ! 
CdD----------------- |lSlight-------- Severe: (Slight--------- --i|Slight----------- 
Colby | | slope. ! ! 
i | ! ! 
саб----------=------- | Земеге: }$еуеге: | Зеуеге: | Зеуеге: 
Colby | Slope. | slope. | Slope. { slope. 
! ! ! ! 
Сер“ i | ! ! 
Со1Ъъу-------------- | Зеуеге: | Земеге: | Зеуеге: | Severe: 
| Slope. | Slope. | slope. | slope. 
! | ! ! 
Ulysses------------ (Moderate: | Зеуеге: i Moderate: Moderate: 
| slope. | slope. | slope. | slope. 
1 1 1 H 
і 4 Џ 1 
Du-------------2-2---- i Moderate: | Moderate: iSlight----------- {Slight ---~------- i 
Duroc | perces slowly. | seepage. ! | 
Н LI Н 
1 О t 1 
ВиВ------=----------- {Moderate: IModerate: ISlight----------- iSlight----------- 
Duroc | percs slowly. | seepage, H | | 
H | slope. i | 
1 4 ' Н 
р ' 1 t 
Fu. | ! ! | 
Fluvaquents | i i | 
+ 1 Li П 
1 ' t [B 
Ga------ (€——— | Зеуеге: } Зеуеге: | Зеуеге: | Зеуеге: 
Gannett | ponding, | seepage, | seepage, | seepage, 
| poor filter, | ponding, і ponding, { ponding, 
| flooding. | flooding. | too sandy. | flooding. 
+ И 1 Н 
1 1 1 1 
Ge------ ------ ------ | Зеуеге | Зеуеге: | Зеуеге: | Зеуеге: 
Gibbon | flooding, | seepage, | flooding, | flooding, 
| wetness. | flooding, | seepage, | seepage, 
| | wetness. | wetness. | wetness. 
' i П 1 
1 1 t 1 
JaB, ЈаС------------ {Slight-------- Severe: | Земеге: iSevere: 
Jayem ! | Seepage. | seepage. | seepage. 
! i і | 
Ке------------------ ISlight-------- | Moderate: iSlight----------- iSlight--------- -- 
Keith | seepage. | | | 
1 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


McCash 


Mese--c222--22-2-- 
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McCook 


РЕФ, 
Pits 


Sarben 


SaG---------- ا‎ 


Sarben 


Scott Variant 


VaF----- рија пена це 


Valent 
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TABLE 13.--SANITARY FACILITIES--Continued 
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зеераве, 
slope. 


Severe: 
flooding. 


evere: 
flooding. 


Severe: 

| seepage. 
1 

1 

| Зеуеге: 
seepage, 
slope. 


р 
| 
р 
| 
1 
р 
ј 
i 
! 
р 
d 
i 
р 
| 
is 
р 
! 
р 
! 
! 
' 
i 
р 
Ц 
1 


lope. 


Е Е Uu 
< 
Ф 
^ 
o 


Moderate: 
seepage, 
Slope. 
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x 
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Daily cover 
for landfill 


Poor: 
too sandy. 


or: 
oo sandy, 
lope. 


а сто 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--СОМЗТНОСТТОМ MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," "poor," "ргођађје," and "improbable." 


not rat 


Soil nam 


ed] 


e and 


map symbol 


Bankard 

Bg, BgB, Вас 
Bridget 
Себе; 


Fu. 


Ke, KeB, KeC 
| Keith 


Ки, KuB, Кис 
Кита 


Ма, МаВ----- 
McCash 


Ме, Md, MfB- 
McCook 


Pt*, 
Pits 


----.---.-. 


Роог: 
area reclaim, 
slope. 


Fair: 
slope. 


Poor: 
| low strength. 


|Роог : 
low strength, 
slope. 


Poor: 
low strength. 


Poor: 
low strength. 


| Poor: 


| wetness. 
+ 


iFair: 
| wetness. 


See footnote at end of table. 
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excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was 
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small stones. 
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Poor: 
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Hayes County, Nebraska 


Soil name and 
map Symbol 


SaB, Sac, 
Sarben 


ЗаЕ--------------- ---- 
Sarben 


Scott Variant 


0зС---------- --------- 
Ulysses 


UsD-----------.----- -- 
Ulysses 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


| Poor: 

| low strength, 
{ wetness, 

| shrink-swell. 


(Poor: 
} low strength. 


oor: 
low strength. 


Sand 


i excess fines. 
1 
1 


excess fines. 
Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


1 
i Gravel 
1 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Xcess fines. 


Improbable: 
excess fines. 
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! 

! 

! 

! 

! 

! 

i Improbable: 

| excess fines. 
1 
Е 

-{Improbable: 
| too sandy. 


101 


Poor: 


oor: 

too sandy. 
Poor: 

too sandy, 
Slope. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


Soil survey 


See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 
1 mitations for-- T eatures affecting-- 
Soil name and |" Pond  [ Embankments, ү | . . —1 Terraces |  .  — 
map Symbol | reservoir ¦ dikes, and i Drainage { Irrigation | ' and | Grassed 
| areas ! levees | ! | diversions | waterways 
| | | | | | 
Ва-------------- | Severe: | Зеуеге; iDeep to water |Droughty, |Тоо sandy, iDroughty. 
Bankard | Seepage. | seepage, ! | fast intake, | soil blowing. 
| | piping. | | soil blowing.i| ! 
! ! ! | і } , 
Bg, BgB--------- iModerate: | Зеуеге: Deep to water iFavorable-----|Erodes easily {Erodes easily. 
Bridget | seepage. ! Piping. р | | р 
Џ L i 1 1 
BgC------------- Moderate: Severe: Deep to water |Slope------ ---|Erodes easily {Erodes easily. 
Bridget } seepage, | piping. | | | | 
| slope. ! | ! ! | 
! ! ! ! ! ! 
Себи: ! ! | | } } 
Canyon--------- | Зеуеге: | Зеуеге: iDeep to water {Depth to rock, Slope, Slope, 
| depth to rock,} piping. i | slope. | depth to rock! depth to rock. 
} slope. ! ! ! ! | 
! ! ! ! ! ! 
Otero---------- | Зеуеге: iSevere: iDeep to water 15011 blowing, iSlope, iSlope, 
| seepage, | piping. H ¦ rooting depth| erodes easily! erodes easily, 
| slope. | H i | soil blowing.| rooting depth. 
| ! ! i ! ! 
Rock outcrop. ! ! ! ! ! | 
| ! ! ! ! ! 
CdD------------- |Moderate: | Зеуеге: {Deep to water iSlope, |Erodes easily |Erodes easily. 
Colby | seepage, | piping. | | erodes easily} | 
| slope. ! ! i ! ! 
! ! ! ! ! ! 
Саб------------- | Зеуеге: | Зеуеге: | деер to water |51оре, Slope, Slope, 
Colby | slope. | piping. | ! erodes easily| erodes easily} erodes easily. 
! ! | ! ! ! 
CeF*: ! { ! ! i ! 
Colby---------- |беуеге: iSevere: iDeep to water jSlope, iSlope, 151оре, 
¦ Slope. f piping. ! | erodes easily erodes easily! erodes easily. 
! ! ! ! | | 
Ulysses-------- | Зеуеге: } Зеуеге: {Deep to water 131оре--------- Slope, Slope, 
| slope. | piping. i i i erodes. easily} erodes easily. 
i ! | ! ! 1 
Du, DuB--------- (Moderate: | Зеуеге: {Deep to water {Erodes easily {Erodes easily {Erodes easily. 
Duroc | seepage. | piping. | } | ! 
| | | | | 
Fu. ! ! ! ! ! ! 
Fluvaquents | i ! ! ! ! 
Н | И | Н 1 
, 1 1 1 i 1 
[еее | Severe: | Зеуеге: |Ропд1пв, |Ponding, |Ponding, \Wetness, 
Gannett | seepage. | Seepage, | frost action,! droughty, | too sandy. | droughty. 
| | piping, | cutbanks сауе! flooding. | ! 
| | ponding, | | | | 
| ! ! ! ! ! 
6°е-------------- ISevere: | Зеуеге: Flooding, iWetness, iWwetness------- |Favorable. 
Gibbon | seepage. 1 piping, | frost action.| flooding. i | 
! | wetness. i i | | 
! ! ! i | i 
ЈаВ------------- | Зеуеге: | Зеуеге : |Deep to water {Fast intake, {Soil blowing {Favorable. 
Јаует | seepage. f piping. Н | soil blowing.) H 
i Н Д 1 I , 
1 1 L О b V 
JaC------------- | Зеуеге: | Зеуеге: І деер to water {Fast intake, 13011 blowing |Ғауогаб1е. 
Jayem | seepage. | piping. ! | soil blowing, i H 
! ! ! | slope. ! | 
} ! ! ! ! i 
Ke, KeB--------- | Moderate: | Severe: | Беер to water iFavorable----- iErodes easily {Erodes easily. 
Keith } Seepage. { piping. ! i ! ! 
Н Н Н H 1 
' t 1 1 | 1 
KeC--------- -2-----|Moderate: | Зеуеге: iDeep to water iSlope--------- {Erodes easily {Erodes easily. 
Keith | seepage, | piping. | ! | ! 
slope. р | ! i | 
! ! | ! ! 


See 


1 
1 
! 


footnote at end of table. 
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map symbol 
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| Limitations for-- H Features affecting-- 

} Fond | Embankments, T T Terraces | 

i reservoir dikes, and Drainage Irrigation and Grassed 
| areas levees diversions waterways 
| 
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| seepage. 
+ 


, 

{Moderate: 
| seepage, 
| slope. 
Н 
О 


!Moder ate: 
¦ seepage. 
LI 
1 
| Модегафе: 
і seepage. 
+ 


t 
{Moderate: 
seepage. 


1 
L 
П 
1 
' 
Џ 
1 
1 
1 
1 
П 


| Зеуеге: 

| seepage. 
П 

1 

iSevere: 
seepage. 


| Seepage, 
| slope. 
1 
1 


| Земеге: 
| slope. 
Н 
+ 
| Зеуеге: 


| seepage. 
1 
+ 


| Зеуеге; 

| seepage, 
| Slope. 
i 
1 


piping. 


ponding. 


Severe: 


e 
piping. 


Severe: 
piping. 
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Erodes easily 
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soil blowing. 
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Soil blowing 


Soil blowing 
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soil blowing. 
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Erodes easily. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


[The symbol 4 means less than; > means more than. 
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See footnotes at end of table. 
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Hayes County, Nebraska 
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


T T assification rag- ercentage passing | 
Soil name and {Depth USDA texture Н Iments | sieve number-- IL 
map symbol ! | | Unified | AASHTO |> 3 | И | 
| | | { finches! 4 | 10 | 40 1 200 | 
J dn а H | Fe i 
REM. ! | | ! | | } 
JaB, JaC----- ----! 0-10}Loamy very fine {SM фдеђ, A-2 | 0 185-100175-100/55-95 125-50 | 
Jayem | ! sand, very fine | | | } ! і i i 
Н { sandy loam. { H ! ! | | } i 
{10-60{Fine sandy loam, |ML, SM {A-4, A-2 | 0 185- 100175- 100170-95 125-60 | 
} | very fine sandy | | | | ! ! ! ! 
! ! loam, loamy very! } | H ! t | | 
| { fine sand. | | | | | | ! ^ 
| Џ 1 1 
Ке, KeB, Кес----- | 0-12:5116 loam-------- IML, CL, {A-4 | 0 | 100 | 100 185-100185- 100] 
Keith | | | CL-ML | | | H i B 
112-291311% loam, silty ICL {А-6, A-7 | 0 | 100 | 100 195- Ка з= 190, 
| | clay loam, loam.| ! i | | ! 
129-601Silt loam, loam, ML, CL, {A-4, A-6 | 0 | 100 | 100 190- 100185- 100! 
} | very fine sandy | CL-ML | i | | ! | | 
! | loam. | | | | | | ! ! 
| | | } i | ! i i | 
Ku, KuB, KuC----- | 0-7 15116 loam-------- ICL, CL-ML,jA-4, A-6 | 0 | 100 195-100190-1001 170- 95 | 
Кота | i { ML i | i | | 
| 7-441$116у clay loam, {CL 1А-6 1.0 1 100 |95- Ре 166 és- 95 | 
| ¦ silt loam, loam.! | | | | | | 
|148 -601$411% loam, loam, ICL, CL-ML jA-4, А-6 | 0 195-100195- 100190- 100/85-95 | 
| { very fine sandy | | ! i | | | ! 
| ‚ | loam. | { ! | | | | } 
! 1 } | | | ! ! ! i 
Ма, МаВ----------} 0-15|Very fine sandy {ML ТАЈА | 0 | 100 | 100 190-100150-80 | 
MeCash i | loam. | | ! ! ! | ! i 
115-36 !Уегу fine sandy IML, SM {А-4 i 0 | 100 | 100 190-100145-80 | 
| { loam, loamy very! | | | ! V | } 
| | fine sand, silt | | i | | i | i 
i | loam. i | Н || i } | ! 
136-601 оату very fine |М, SM ET | 0 | 100 | 100 190-100140-65 | 
|| } sand, very fine ! | 1 ! ! ! ! | 
| | sandy loam, fine! | i | | } | | 
1 | sandy loam. | | H | | i | ! 
! ! ! ! ! ! ! | ! 
Ма -------------- | 0-121811t 1loam-------- IML, CL, {А-4 го } 100 | 100 195- 100160- 1001 
McCook | | CL-ML [ | } | } | 
112-601 Уегу fine sandy {ML, CL, {А-4 Го ¦ 100 | 100 195- 100! 155- 100} 
| | loam, silt loam,| CL-ML ! i i | | ! 
| | loam. | } | | i | | i 
| | | i | ! ! | i i 
Md, MfB----------| 0-12iSilt loam------- -IML, CL, 14-4 10 | 100 | 100 195-100160-1001 
McCook | | | CL-ML | | | | | | 
'12453)Мегу fine sandy IML, CL, 14-4 | 6 f 100 [| 100 195- 100180- 100} 
H | loam, silt ЗОНА CL-ML | | | 1 | | | 
} | loam. i | ! i | || i 
153- 60| Запа, соагзе sand|SP-SM | А-2 | 0 | 100 | 100 }50-70 | 5-15 i 
} H i ! ! ! } | 
Pt**, } ! ! ! | ! } ! | | 
Pits | ! | | | } | i | i 
! | | } d i } H | | 
SaB, Sac, Зар, { | | | | | | H i | 
SaE, SaG--------| 0-6 jLoamy very fine SM, ML ES | 0 | 100 | 100 190-100:50-60 | 
Sarben | | sand. | | i а | | i } 
| 6-14 оату very fine SM, ML }А-Ц ! 0 | 100 | 100 {90-100/40-65 | 
| | sand, fine sandy} } | } | | } i 
| | loam, very fine } } | i | i | | 
| | sandy loam. | | | ! ! | | } 
| 14-60 | Уегу fine sandy SM, ML 14-4 ; 4 | 100 { 100 {90-100140-65 | 
| | loam, loamy very} | | | | | i | 
| | fine sand, fine ! | | i | i | | 
| | sandy loam. | | | ! | } } р 
} ! | i ! i ! | i ! 
Se--------.----- -| 0-5 {Silty clay loam {CL 14-6, A-7 | 0 | 100 | 100 | 100 195-1001 
Scott Variant | 5-4615116у. clay loam {CL }А-6, A-7 | 0 ' 100 | 100 | 100 {95-100} 
146- -60!5 Њу clay loam с. 14-6, A-7 | 0 } 100 | 100 ! 100 НИ 
Н ! ! ! ! ! ! | 
UsC, UsD--------- | 0-7 {Silt loam--------|CL, ML 14-1, A-6 | 0 | 100 | 100 190- 100185- 1001 
Ulysses | 7-13!5116 loam, silty {CL |А-6, A-7 | O | 100 | 100 190-100/85- 100] 
| | elay loam. | | ! ! ! i 
113-6013 КАСА, A-6 | 0 | 100 | 100 190- 1001855 1001 
i ! | | } ! 


ilt loam, loam CL, ML 
р ! 


See footnotes at end of table. 
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20-25 


20-35 
30-45 
20-35 


25-40 
30-40 
25-40 


20-30 
20-30 


20-30 


20-35 
<20 


<20 


<20 


35-45 
35-50 
35-45 


25-40 
25-43 


25-40 
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NP-7 


2-10 
NP-10 


2-10 
NP-10 


NP 


NP 
NP 


NP 


18-24 
20-32 
18-25 


3-15 
11-20 


3-15 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


1 
1 
| fine sand, loamy} 
| sand. | 
i Н 
Џ M 


i D Prag- | 1 i 
5011 name and Depth USDA texture i 1 iments | sieve number-- iLiquid | Plas- 
map symbol ! ! i Unified | AASHTO | 53 | T T T | limit | ticity 
| | ! ! i finches! 4 i 10 | 40 | 200 | | index 
| In i| | i T Pet 1 | i 1 | Pct 
Еее NT ! i io |} | ! ! ‚ОТ 
уар, Ма, VaG----| 0-7 {Fine sand-------- ISM, SP-SM {А-2 Го | 100 | 100 180-95 110-30 | --- МР 
Valent | 7~60{Fine sand, loamy ! 5И 1А-2 i 0 | 100 195-100175-90 110-30 | --- МР 
} ! ! ! ! ! ! ! 
! ! ! ! ! ! ! ! 
! ! | ! ! ! } ! 


* NP means nonplastic. 


** See description of the map unit for.composition and behavior characteristics of the map unit. 
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Hayes County, Nebraska 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


" and "Organic matter" apply only to the surface layer. 
lable or were not estimated] 


Entries under "Erosion factors--T" apply to the entire 


Entríes under "Wind erodibility group 


Absence of an entry indicates that data were not avai 


[The symbol < means less than. 
profile. 


n 
factorsterodi-jOrganic 


- | у 
K iT 


rosion, 


| matter 
M 
И 


ibility 
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Salinity 


Available! 


bility | 


Soil Shrink- 


ireaction| 


Permea- 


swell 
tpotential 


water 
{capacity 


i 
П 
1 
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Moist 
‚ bulk 


density 


Clay 


iDepth 
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See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Hayes County, Nebraska 


TABLE 18--SOIL AND WATER FEATURES 


The symbol 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. 


Absence of an entry indicates that the feature is not a concern or that data were not estimated] 


> means more than. 
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See footnotes at end of table. 
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TABLE 19.--ENGINEERING INDEX TEST DATA 
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{Unified 


Classification 
) 
) 


AASHTO 
0 
0 


осмо о ~o ооо омех TN ит о ото 


report number, 
horizon, and 
depth in inches 
Ар-------0 to 6 
A12------6 to 1 
AC------10 to 1 
А1-------0 to 6 
Ap------0 to 6 
A12-----6 to 1 
B2-----10 to 3 
C------30 to 6 
Ар------0 to 8 
A12-----8 to 1! 
B21----15 to 2 
В22----24 to 3 
C------36 to 6 
A1-------0 to 
AC------6 to 1 
C------14 to 6 


AC-------6 to 1 
C-------11 to 6 


(ST6NE-085-010) 


(ST9NE-085-002) 
B22t----22 to 3 
B23t3---31 to 4 
B3CA----l4 to. 5 
С-------54 to 6 
(STTNE-085-002) 


(S78NE-085-009) 
(STTNE-085-003) 
(STTNE-085-004) 


fine sand: 
sandy loam: 
fine sand: 


Soil name, 
Sarben loamy very 


Bridget silt loam: 
Colby silt loam: 
Јаует loamy very 
Kuma silt loam; 
MeCash very fine 


* NP means nonplastic. 
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TABLE 20.--CLASSIFICATION OF THE SOILS 


t 

Soil name | Family or higher taxonomic class 
1 
4 


Sandy, mixed, mesic Ustic Torrifluvents 

Coarse-silty, mixed, mesic Torriorthentic Haplustolls 

Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Fine-silty, mixed (calcareous), mesic Ustic Torriorthents 
Fine-silty, mixed, mesic Pachic Haplustolls 
Fluvaquents--------------- | Silty, mixed, mesic Fluvaquents 

*Gannett------—2--2-2-22------- | Coarse-loamy, mixed, mesic Typic Haplaquolls 

| Fine-silty, mixed (calcareous), mesic Fluvaquentic Haplaquolls 
1 

Ц 

+ 


Coarse-loamy, mixed, mesic Aridic Haplustolls 

Fine-silty, mixed, mesic Aridic Argiustolls 

Fine-silty, mixed, mesic Pachic Argiustolls 

Coarse-silty, mixed, mesic Pachic Haplustolls 

Coarse-silty, mixed, mesic Fluventic Haplustolls 
Coarse-loamy, mixed (calcareous), mesic Ustic Torriorthents 
Coarse-loamy, mixed, nonacid, mesic Ustic Torriorthents 


Scott Variant------ ------- | Fineesilty, mixed, mesic Typic Argiaquolls 
Ulysses------------------- | Fine-silty, mixed, mesic Aridic Haplustolls 
Valent-------------------- ¦ Mixed, mesic Ustic Torripsamments 


* The soil is a taxadjunct to the series. See text for a description of those characteristics of the soil 
that are outside the range of the series. 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Ц. $. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 
BOUNDARIES 
County 
Reservation (national forest or park, 
state forest or park. 
and large airport) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


_----—_-у---з 


H 
[Davis Airstrip | — ! 


Small airport, airfield, park, oilfield, 
cemetery 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Federal 
State 
RAILROAD 
DAMS 
Medium or small 
PITS 
Gravel pit 
Mine or quarry 
MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
Schoo! 


Located object (label) 


Windmill 


WATER FEATURES 


DRAINAGE 
Perennial, singie line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
LAKES, PONDS AND RESERVOIRS 
Perennial 
MISCELLANEOUS WATER FEATURES 


Well, irrigation 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS Баг 
SHORT STEEP SLOPE 
DEPRESSION OR SINK 
MISCELLANEOUS 
Blowout 
Prominent hill or peak 
POOR OD а and shale) 
Saline spot 
Sandy spot 


Severely eroded spot 


Calcareous silty spot 


HAYES COUNTY, NEBRASKA 


UNIVERSITY OF NEBRASKA CONSERVATION AND SURVEY DIVISION 


SOIL LEGEND 


Map symbols consist of a combination of letters. The first capital letter is the initial one of the map unit name. The lowercase 
letter that follows separates map units having names that begin with the same letter, except that it does not separate slope 
phases. The second capital letter indicates the class of slope. Symbols without a slope letter are for nearly level soils or 
miscellaneous areas. 


NAME 


Bankard loamy sand. 0 to 2 percent slopes 

Bridget silt loam, 0 to | percent slopes 

Bridget silt loam, 1 to 3 percent slopes 

Bridget silt loam, 3 to 6 percent slopes 
Canyon-Otero-Rock outcrop complex. 15 to 60 percent slopes 
Colby silt loam, 6 to 9 percent slopes 

Colby silt loam, 30 to 60 percent slopes 
Colby-Ulysses silt loams, 9 to 30 percent slopes 
Duroc silt loam, 0 to 1 percent slopes 

Duroc silt loam, 1 to 3 percent slopes 

Fluvaquents, silty 

Gannett silt loam, 0 to 2 percent slopes 

Gibbon silt loam, 0 to 2 percent slopes 

Jayem loamy very fine sand, 0 to 3 percent slopes 
Jayem loamy very fine sand, 3 to 6 percent slopes 
Keith silt loam, 0 to 1 percent slopes 

Kerth silt loam, 1 to 3 percent slopes 

Keith silt loam. 3 to 6 percent slopes 

Kuma silt loam, 0 to 1 percent slopes 

Kuma silt loam, 1 to 3 percent slopes 

Kuma silt loam, 3 to 6 percent slopes 

McCash very fine sandy loam, 0 to 1 percent slopes 
McCash very fine sandy loam, | to 3 percent slopes 
McCook silt loam, 0 to 2 percent slopes 

McCook silt loam, occasionally flooded, 0 to 2 percent slopes 
McCook silt юат, channeled. 0 to 3 percent slopes 
Pits, sand and gravel 

Sarben loamy very fine sand, 0 to 3 percent slopes 
Sarben loamy very fine sand. 3 to 6 percent slopes 
Sarben loamy very fine sand, 6 to 9 percent slopes 
Sarben loamy very fine sand, 9 to 20 percent slopes 
Sarben loamy very fine sand, 20 to 60 percent slopes 
Scott Variant silty clay loam, 0 to 1 percent slopes 
Ulysses silt loam, 3 to 6 percent slopes 

Ulysses silt loam, 6 to 9 percent slopes 

Valent fine sand, 3 to 9 percent slopes 

Valent fine sand. rolling 

Valent fine sand, rolling and hilly 


HAYES COUNTY, NEBRASKA NO. 1 


This map is compiled on 1974 aeria! photography by the U. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, i! shown, ate approximately positioned 
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This map is compiled on 1974 aerial photography by the U. $. Department of Agrici 
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This map is compiled оп 1974 serial photography by the U. $. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
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This map is Compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, 11 shown, ate approximately positioned. 
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This map is compiled on 1974 serial photography by the U. 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, i! shown, are approximately positioned. 
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HAYES COUNTY, NEBRASKA NO. 18 


Coordinate grid HCAS and land division comers if shown, are approximately positioned. 
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HAYES COUNTY, NEBRASKA NO. 21 


This map i$ compiled on 1974 aerial photography by the U. 5. Department of Agriculture, Soi! Conservation Service and Cooperating agencies. 


Coordinate grid ticks and (and division comers, i! shown, are approximately positioned, 
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HAYES COUNTY, NEBRASKA NO. 27 


This map is compiled on 1974 aerial photography by the U. 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers. if shown, are approximately positioned 
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HAYES COUNTY, NEBRASKA NO. 35 


This mag is compiled on 1974 serial photography by the U. 5. Department of Agriculture, Soil Conservation Service aed cooperating agencies. 


Coordinate grid ticks and land division comers, if shown, ace approximately positioned. 
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